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Abstract 
In water resources management in South Africa, there is an emphasis on public participation. On 
a river catchment basis, one of the mechanisms for such participation is the establishment of 
catchment forums. However, members of catchment forums, particularly those corning from poor or 
rural communities, cannot be expected to engage in catchment management without having been 
enabled to do so. 
This thesis considers the use of GIS in the process of enabling the Kat River Valley Catchment 
Forum to better participate in catchment management. The research focus is on the use of GIS to 
facilitate an understanding of the Kat River Catchment and associated catchment concepts, and 
constructive communication and sharing, among the Catchment Forum. The GIS is used in the 
context of "GIS for Participatory Research", an outgrowth of Public Participation GIS (PPGIS), 
which focuses on GIS as a tool for empowerment within participatory processes. The study has used 
Action Research, situated in the Critical paradigm, as a methodology. The research has included 
seven Forum workshop processes and one series of in-village meetings. These engagements have 
involved map-based appraisals, issues and resource mapping, map-based planning, and the use of 
on-screen GIS for presentation and sharing. 
The use of GIS has facilitated the creation of customised maps, the integration of village-scale 
mapping into a catchment scale product, the presentation of synthesised data in digital and hard-
copy format and, in so doing, has allowed catchment-scale appraisal. Outcomes enabling 
participation in catchment management have included developed mapping skills and an enhanced 
understanding of the catchment as a whole, and developed conceptual access to a decision-making 
language (or way of thinking), among participants. Furthermore, the Forum as a whole has identified 
common needs, and has developed a set of map-based action plans. 
The research process has yielded a number of lessons regarding "GIS for participation" and the 
participatory framework within which it takes place. Chief among these is that the GIS operator 
should take on the role of a participatory practitioner. 
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XII 
1 GIS AND PARTICIPATORY CATCHMENT MANAGEMENT, THE 
KAT RIVER VALLEY CATCHMENT FORUM AND THE RESEARCH 
AIMS AND OBJECTIVES 
1.1 GIS and Catchment Management: the need for participatory 
approaches in South Africa 
The water resources of South Africa require careful management if they are to be sustained for 
posterity. One of the most widely acknowledged models for managing the water resource effectively 
and on a sustainable basis is Integrated Catchment Management (rCM) (DW A and WRC, 1996; 
Gorgens ef ai, 1997; WISA, 2000). rCM is defined by DW AF (1996, p. 19-20) as follows: 
ICM represents a systems approach to the management of natural resources, in particular water 
resources, within the bounds of a geographical unit which is based on the catchment area of a single 
river system. ... In its widest possible sense, rCM recognises the need to integrate all environmental, 
economic and social issues within a river basin into an overall management philosophy, process and 
plan. 
It follows that rCM requires thinking and planning around multiple variables. Since many of 
these variables have a spatial dimension, Geographic Information Systems (GIS) can be an 
important tool for decision support for ICM. However, it has been argued that GIS, as it has been 
traditionally used for planning and decision support, can serve to marginalize local people who are 
affected by those decisions, while entrenching the power of the decision-makers (Harris ef ai, 1995; 
Miller, 1995; Rundstrom, 1995; Sheppard, 1995). Consequently there has been a recent emphasis on 
public participation in GIS processes (Obermeyer, 1998). There has been a similar emphasis on 
public participation in water management in South Africa (Republic of South Africa, 1998a; 
Auerbach, 1997; Gorgens ef ai, 1997; WISA, 2000; Motteux, 2001). In this thesis it is argued that a 
spatial conception of a catchment is necessary for thinking and planning for ICM. Since GIS is a 
spatial tool, there is the potential for GIS to facilitate such a conception among local people in order 
to enable them to more effectively participate in catchment management. An exploration of this 
premise, and other roles that GIS can potentially play in empowering people to participate in 
catchment management, has formed the central aim of this research project. 
In this chapter an introduction to Catchment Management and participation in Catchment 
Management in South Africa will be provided. This will be followed by an introduction to the Kat 
River Valley where the research was undertaken and the Kat River Valley Catchment Forum. Finally 
GIS, as it has been traditionally used for water resources management in South Africa, will be 
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described. These introductions wiJI provide the context for an outline of the research aims and 
objectives. 
1.1.1 The concept of catchmeltt managemeltt 
Environmental management in various forms is becoming increasingly important as the 
cumulative impacts of human activities undermine the natural environment to an extent that is 
becoming critical. Thinking in environmental management has changed from attempts to contain the 
impacts on single components of the environment to approaches that treat the environment as a 
whole. 
These changes developed from the application of systems thinking to the environment. In other 
words, the environment was recognised as representing an infinitely complex system, with sets of 
systems within systems, including the natural and human environments. An impact on one 
component of the system, or an interruption of a system linkage, wiJI have ramifications throughout 
the system. 
Such approaches involving the holistic treatment of the environment gained momentum in the 
late 1960s. Odum (1969, p. 271), in his concept of ecosystem development, wrote that "society 
needs, and must find as soon as possible, a way to deal with the landscape as a whole, so that 
manipulative skills (that is technology), will not run too far ahead of our understanding of the 
impacts of change". 
Holistic approaches to the management of the environment have come to be known, in various 
forms all over the world, as Integrated Environmental Management (IEM). In South Africa IEM is 
embraced by environmental professionals (Preston et ai, 1992; Sowman et ai, 1995), while its 
principles are explicitly drawn upon in the National Environmental Management Act (Republic of 
South Africa, 1998b). 
One of the challenges of environmental systems thinking is where to draw the sub-system 
boundaries so that the overall entity can be dealt with in "bite-sized chunks". One of the more 
appropriate environmental system "units," or "building blocks," is the river basin, or river 
catchment, which represents the boundary for hydrological systems at different hydrological scales 
(Braune and Dziembowski, 1997; Pegram et ai, 1997; Jewitt et ai, 1998). The catchment constitutes 
the fundamental geomorphic unit (Chorley, 1969), within which not only the hydrological system, 
but often land-use and community functioning (Grobicki, 1999), and ecosystem functioning 
(Montgomery et ai, 1995), interact as a single entity in terms of processes. In other words, the 
environmental system bounded by a river basin or catchment represents, to greater and lesser 
degrees, a whole within a broader whole - the regional ecosystem, or even the biome. 
In the light of this, the idea of environmental management on the basis of the catchment has 
become a widely recognised concept in the form of Integrated Catchment Management (rCM). rCM 
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is practised throughout the world, with numerous examples coming particularly from the United 
States, the UK, Australia and India (see DW A and WRC, 1996). 
In practice rCM has tended to focus explicitly on the management of the water resource, with 
improved wetland, river, or estuarine health being the fundamental objective of rCM initiatives. 
Water management is approached from the perspective that the quality of the resource at anyone 
point is a product of the interaction of all environmental processes within the catchment above that 
point. As such the river is not considered a linear event, but rather as part of a continuum, stretching 
across space from the boundaries of the catchment to the river channel, and then to the river mouth. 
The character of that continuum is defined by changes in the landscape and landscape processes 
across the catchment. Gorgens et al (1997, p. 5) state that: 
... [T]he Hydrological cycle, land-use and aquatic ecosystem functioning form a continuum bounded 
by the extremities of the catchment or river basin. TIlls fact calls for the recognition that naturally 
occurring water can usually be effectively and efficiently managed only within the ... catchment 
boundaries, because of the need to technically account for all aspects of the hydrological cycle, 
including the way humans change aspects of the cycle by land-use. 
Gorgens et ai (1997) in the "Guidelines for catchment management to achieve integrated water 
resources management in South Africa," distinguish between Integrated Catchment Management 
and Catchment Management. rCM focuses on the utilisation and protection of ali environmental 
resources as an outcome of catchment management. This approximates true Integrated 
Environmental Management. One of the key facets of rCM is the management of environmental 
resources in harmony with social and economic development. This is based on the understanding 
that society and the environment form a highly interdependent cycle of interactions, and the 
treatment of one side must take into account the other. In contrast to rCM, Catchment Management, 
focuses specifically on the utilisation and protection of the water resource per se. In terms of 
implementation in South Africa, Catchment Management, rather than rCM, has taken place (DW A 
and WRC, 1996; Gorgens et ai, 1997; WISA, 2000). There is, however, a national effort in place to 
transform water resources management so that processes and outcomes are more closely aligned 
with the principles ofICM. 
1.1.2 Integrated Catchment Management in South Africa 
The National Water Act (Republic of South Africa, 1998a, p. I) "recognises the need for the 
integrated management of all aspects of water resources and, where appropriate, the delegation of 
management functions to a regional or catchment level...". The Act makes provision for the 
management of Water Management Areas on a catchment basis, through the formation of Catchment 
Management Agencies and through the development of Catchment Management Strategies. 
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The Department of Water Affairs and Forestry explicitly recognises the requirement of 
cooperation as one of the major challenges to integrated water resources management (DWA and 
WRC, 1996; DW AF, (999). Sustainable and integrated management cannot take place if various 
sectors, communities, and different organisational, administrative and political structures operate 
independently. Effective management of anyone environmental component, let alone the 
environment as a whole, requires that all forms of activity take place in an overarching, integrative 
management framework. Considering the extent to which society is differentiated in South Africa, 
achieving such harmonious interaction could prove a daunting task. One aspects that would require 
particular attention would be the mobilisation of local community participation in, and ownership of, 
catchment management processes. 
In February 2000, the Water Institute of Southern Africa, in collaboration with the Department of 
Water Affairs and Forestry and the Water Research Commission, held a two day symposium and set 
of workshops for the development of implementation strategies for rCM in South Africa. Over three 
hundred delegates from around the country participated in the workshops, contributing to a report 
entitled "Catchment Management in South Africa: Turning Policy into Practice". 
Perhaps the single most important message coming out of the workshop was the importance of 
community involvement in the catchment management process. For catchment management 
initiatives to be successful, they must be owned and driven by local community participants. This 
had been clearly emphasised by Auerbach (1997, p. (4) on an earlier occasion: 
Unless DW AF recognises that people are not going to apply reM messages developed in Pretoria, no 
matter how scientifically valid these may be, and no matter how convincingly and entertainingly they 
may be presented, IeM will not be applied; local people will implement plans that they have helped to 
develOp. 
Some of the difficulties and imperatives surrounding the implementation of local community 
participation are reflected in the "overriding themes" mentioned in the WISA workshop report. 
Mentioned in particular is the need for capacity building and information transfer, the need for a 
shift from a technocratic approach to a social process, the importance of common goals and desired 
future states, and changed behaviour (WISA, 2000). Although local community participation in 
water resources management is explicitly mentioned in the National Water Act (Republic of South 
Africa, 1998a), this cannot be achieved without capacity building. Participation is a fallacy unless all 
stakeholders are empowered to participate. Firstly this requires community mobilisation and the 
development of skills in order that appraisals and analysis of local issues and common needs can 
take place, relating in particular to water resources management. Without this communities cannot 
effectively contribute to discussions on issues at a catchment scale, nor can they effectively 
participate in vision-building. Secondly grassroots communities need to be empowered by 
knowledge surrounding concepts of water resources management, cooperative governance and the 
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stipulations of the NW A before they can meaningfully contribute to decision-making. But perhaps 
the most important fonn of capacity building is about the development of self-respecting, confident 
individuals and communities, as argued by Motteux (200 I , p.16): 
Capacity building for catchment management is not about the health of the river, but about the 
collective and individual health of the communities - physically, mentally, their confidence levels and 
self-esteem, past experiences, fears, strengths and opportunities. This is so with all stakeholders, and 
in particular, those who were previously marginalised. 
The second overriding theme of the WISA workshop that related to community participation is 
the need for a shift in perceptions of present water managers. The water management agenda should 
lie with the communities of water users, not with technicians and top managers. The role of water 
professionals is to facilitate the participatory water management process and to provide scientific 
and technical guidance (WISA, 2000). 
The third emphasis to come out of the workshop was the particular importance of consensus. An 
important factor in consensus building is the development of common visions and goals to reach a 
commonly agreed desired future state (WISA, 2000). Without such common agreement, the 
integration of management agendas for purposes of a common, healthy whole is impossible. 
One of the questions relating to the above imperatives deals with mechanisms for effectively 
including local and disempowered people in catchment management processes. The option that has 
been supported to the greatest extent by DW AF is the fonnation of catchment forums at the sub-
catchment scale . 
1.1.3 Catchment Management structures and Catchment Forums in South Africa 
The Department of Water Affairs and Forestry has set out a qlear institutional model for the 
fonnation of Catchment Management Agencies in Water Management Areas in South Africa. This is 
set out in figure 1.1 . The four stages in the establishment of a CMA are (DW AF, 1999): 
1. Initiating Participation, 
2. Fonnalising Participation, 
3. Interim Management Arrangements, 
4. The establishment of the CMA. 
Essential to every stage of the process is the involvement of catchment forums. For DW AF, the 
incorporation of catchment forums in the catchment management process has a number of distinct 
advantages (WISA, 2000): They provide a mechanism that will help bridge the gap between people 
on the ground and the administrative and operational 'superstructure'; the fulfilment of participatory 
planning and delivery functions will be more effectively achieved, with less antagonism towards 
service providers and authorities; and the involvement of catchment forums will promote proactive 
cooperation among stakeholders, with fewer punitive reactive measures being necessary. 
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CMA establishment: Four stages 
In some areas the CMA establishment 
process will move sequentially through 
all four stages. In others, it may pass or 
quickly move tbrough olle or more 
stages, depending on local needs and 
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and the CMA established (thus going 
directly to stage 4), witht)ut going 
through stages 2 and 3. 
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planning for the fu lure. 
Slagf! 3: Imer;m mOIlI:,gcment 
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In some Water Man.agcment Areas, 
ouplt.city and resource constrdints "may 
cause the esmblishment of D financially 
anu technically viable CMA to be 
debyed for some years .. Interim 
nuinagemerit nrrongements may be 
necessafy such as delegntirtg certain 
functions to eithor a tlingle Ad"isory 
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statutory subcalchmcnl steering 
Commitleei, or to 8 number of 
Catchmon, Management Committees 
that represent dI1Terent'Batch,rnent area.<o, 
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ThlYplti1nate goal ofthe process is the 
establiShmerit.,r, CMA; With the 
appointment ofa G,overning B'oord 
. ba.se~ on. the ~cominendations oPthe 
AdyisQl'y 'Co~mit1eo : 6ovcm1ng BQard. 
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Figure 1.1: The Catchment Management Agency process, showing the involvement of 
Catchment Forums in each phase (from DW AF 1999). 
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It is recognised that the establishment of forums takes substantial investment in terms of time, 
effort and material resources. One of the biggest challenges, as mentioned in the previous section, is 
the effective inclusion of previously disadvantaged people. Apart from logistical obstacles, 
significant effort is required to build the capacity of these people so that they can contribute and 
negotiate on an equal basis during multi-stakeholder meetings . It is thus essential to "start forums 
now, and in the process build the capacity and understanding of previously disadvantaged people -
(because) this will take time" (WISA, 2000, p. 58). 
One of the recommendations coming out of the WISA symposium, as a practical solution for 
empowering grassroots communities and disadvantaged stakeholders, is the use of Participatory 
Rural Appraisal (PRA)'. The importance of such an approach is recognised by Abbot Grobicki 
(2001), who undertook an urban rCM initiative in the Lotus River Catchment in Cape Town. In 
Kwazulu-Natal, PRA was effectively used at the outset of the Ntshongweni Catchment Management 
Programme (Auerbach, 1997). In the Kat River Valley, a PRA based approach to awareness 
creation, communication and capacity building has taken place as a forerunner to the formation of 
catchment management structures, and the initiation of catchment management activities (Motteux, 
2001). The principles ofPRA are drawn upon on an ongoing basis in the course of activities of the 
newly formed Kat River Valley Catchment Forum. 
1.2 Catchment Management and the Kat River Valley 
1.2.1 Descriptioll of the Kat River Valley 
The Kat River Valley (Figure 1.2) forms a tributary catchment to the Fish River Basin, part of the 
Fish to Gamtoos Water Management Area of the Eastern Cape. The catchment extends 
approximately 80 km north to south, covering an area of approximately 1700km2 The valley is 
characterised by a mosaic of land uses, ranging from export-oriented citrus farming and 
commercially oriented rangeland stock farming m the lower reaches of the catchment, to 
community-based or small-scale agriculture and stock farming in the middle reaches of the 
catchment, to commercial forestry in the north-western upper reaches. Four game reserves exist in 
the catchment: Mpofu and Fort Fordyce to the east, the Sam Knott in south of the catchment 
extending from the west bank of the Kat River, and Double Drift extending east from the opposite 
bank. The town of Fort Beaufort is the dominant urban area in the catchment, while other urban 
settlements include Seymour and Balfour in north. 
I See chapter 4. 
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Figure 1.2: Map of the Kat River Valley, showing the areas under communal olVncrshil' 
in the north and cast, and under private ownership in the south-west. 
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Much of the following description of the social and economic situation in the Kat Valley comes 
from a report comiled by Nel (1998), from Motteux and Nel (1999) and Motteux et al (l999a, 
1999b), and from my own Imowledge of the area, built from two years of working in the valley. The 
Kat River Valley has a highly complicated history of dispossession and resettlement, which is 
reflected in the present demographic situation in the catchment. In particular, recent history 
associated with the divisions between South Africa and the former Ciskei Homeland has influenced 
patterns of settlement, economic activity and social welfare in the valley. The catchment on the 
greater part of the eastern side of the Kat River has been part of the homeland since its establishment 
in 1979. Furthermore, the area in the north and north-east of the catchment incorporating the then 
highly productive irrigation farming districts of Balfour and Seymour was expropriated from white 
and coloured farmers and handed over to the Ciskei in 1980. The result is that present systems of 
land tenure are characterised by private ownership in the south-western sector, and by communal or 
state ownership in the remaining areas (Figure 1.2). The situation is further complicated in the 
middle and upper Kat by the issues of land ownership on the ex-Ulimocor parastata1s of the Ciskei. 
Once the parastatal had fallen away in 1994-1995 after South Africa's political transition, the use of 
the land was transferred to the managers who had been operating farms at the time. However no 
rights to the land had been transferred - a tenure security issue which has resulted in low levels of 
capital investment, deterioration of infrastructure and poor levels of production. Some of the land 
that had been expropriated in the 1970s and 1980s was neither used by Ulimocor nor utilized by 
communities. Parts are now farmed cooperatively, but since these farmers are resource poor, with 
little access to equipment and without infrastructure, levels of production are a fraction of what they 
had been before expropriation. 
The result in terms of social and economic patterns in the valley is that the catchment in the south 
west consists of extensive, privately owned white farms with high levels of production, employing 
labour forces of up to two hundred people, depending on the season. The other, more densely 
populated sections of the Kat, in contrast, are characterised by low levels of production, 
exceptionally low levels of employment (Magni, 2000; Soviti, 2002), and a high degree of poverty. 
The villages of Seymour and Balfour are impoverished and suffer from disinvestments and 
economic collapse. Fort Beaufort, at the centre of the catchment, supports a relatively large 
population of 25,506 (Statistics South Africa, 1996), retains its functionality as a service centre, but 
also suffers from economic stagnation and high levels of unemployment (Figure 1.2). 
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All the above considerations have, directly or indirectly, an impact on the water resource in terms 
of water quality and quantity. For example in the upper catchment, the high population density' 
together with high degrees of poverty has resulted in intensive, often uncontrolled, resource 
utilisation. This has caused clear environmental degradation in many places. 
Any initiatives aimed at the management of the water resource in the Kat would be complicated 
by the complexity of issues mentioned in this section, including a diversity of stakeholder needs and 
numerous catchment-wide social and biophysical concerns. 
1.2.2 The Kat River Valley Project 
Activities giving rise to the Kat River Valley Project (KRVP) began in 1996 and 1997 when PRA 
work was conducted in two communities (Hertzog and Fairbairn) by Nicole Motteux, a research 
student at the Rhodes University Geography Department (see Motteux and Nel, 1999; Motteux et ai, 
1999a; Motteux et ai, 1999b). This work focussed on raising environmental awareness and building 
capacity related to the management of water resources at the local scale (Motteux, 2001). One of the 
outcomes of this was the expressed desire by the viIlagers that they should become part of broader 
water management structures in the catchment. This gave rise, in 1999, to a Water Research 
Commission research project carried out by Motteux and led by Prof. Kate Rowntree, known as the 
Kat River Valley Project. The project "focussed on facilitating the effective participation of these 
(Hertzog and Fairbairn) and other communities in both the transformation of the Kat River Irrigation 
Board into the Kat River Water User Association, and the development of a Catchment Forum in 
which broader issues relating to catchment management could be tackled in a more informal 
structure" (Motteux, 2001, p. ix). Some of the aims of the project were as follows (Motteux, 2001 , 
p.3): 
@ To facilitate the development and co-ordination of a Catchment Forum in the Kat River Valley 
through awareness building, learning and empowerment so as to enable the Kat River people to 
take a positive role in the management of their catchment. 
@ To ensure that the empowerment process initiated by Motteux (1996-1997) and now driven by 
the community of Fairbairn wiIl be positively channelled into a Catchment Forum. This will 
enable the process to be sustainable and ensure that their new 'power' does not make the 
community of Fairbairn worse off - i.e., despondency. 
@ To identify differences of interest and priorities among the different users, especially those who 
are disadvantaged, and to give them collective awareness and confidence to confront others and 
argue their case. 
, As an illustration, in 1996 tbe rural areas oftbe Mpofu region were popUlated by approximately 11800 
people, while there were 2200 people living on commercial farms in the south west - the Fort Beaufort region 
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Q) To transfer the policy, principles and goals of 'integrated catchment management' to ground 
level and bridge the gaps between department of Water Affairs and Forestry (DW AF) and the 
Kat River communities. 
Q) To hand over the process to Kat River Valley communities, with the insiders determining the 
agenda, categories and details. 
In the early stages of the project the main thrust was in facilitating stakeholder participation in 
the initiation of the transformation of the Irrigation Board. This took the form of three stakeholder 
workshops in October, November and December 1999. Two important mandates came from the 
participants in this process: the need to put in place structures for improved communication among 
stakeholders in the catchment, and the need for the dissemination of information to, awareness 
building among, and consultation with, the rural communities along the Kat River (Motteux, 1999). 
This resulted in a series of workshops in 17 communities taking place from late 1999 to the middle 
of 2000. These workshops involved talks, forum theatre, transect walks, the use of simple models of 
the river to develop concepts of up-stream and down-stream effects, group tasks, and question and 
answer sessIOns. 
Workshops were managed and facilitated by Motteux together with a group of five Xhosa 
speakers, known at the time simply as the "drama team". The drama team have since developed into 
a more formal group known as the 'Catchment Research Creative Group'. This team has proved 
integral to every phase of the Kat River Valley Project and to the development of the Catchment 
Forum. They have established a rapport with, and trust among, the communities of the Kat, which 
has proved invaluable to the success of participatory endeavours in the catchment. The Catchment 
Creative Group will be referred to as "the facilitators", unless otherwise specified, in this thesis. 
Towards the end of 2000 the Kat River Valley project came to an end. Around the same time, the 
Catchment Research Group (CRG) in the Rhodes University Geography department was formed. 
Further work with the Catchment Forum has since been undertaken by members of the CRG. 
1.2.3 The establishment of the Kat River Valley Catchment Forum 
The period of awareness creation stretching from the end of 1999 to mid-2000 was the build-up 
to the formation of the Catchment Forum. Among the emphases of the workshops was the 
development of the concept of the river linking the villages into one community - the Kat River 
Valley community. The successful development of this concept was an important factor in 
motivating the communities to form a group that would promote the cooperative and responsible use 
of the river - namely the Catchment Forum. The awareness workshops took place in three phases 
(See Motteux, 2001): 
(Statistics South Africa 1996). The two regions are of comparable aerial extent. 
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- December 1999: 
- March 2000: 
-May 2000: 
The Umlambo Drama festival, which was held with school children. 
Nine Environmental workshops were held with groups of villages. At 
these workshops the process of electing Catchment Forum representatives 
was initiated. 
"Way Forward Workshops" held in 15 villages. The results of the 
previous workshop were distributed in the form of a booklet. Villagers 
were introduced to their Catchment Forum representative. 
The Catchment Forum first met on the 12"' of July in Ntilini. This involved representatives 
getting to know one another, the development of catchment concepts using maps, and a "transect" of 
the catchment involving a bus trip up the river that included visits to the villages. The next workshop 
took place on the 21 st and 22'd of July at Fort Fordyce. The purpose of this workshop was to carry 
out a process of planning for desired outcomes in the catchment. The third workshop involved the 
development of a proposal for funding for the execution of one of the desired outcomes: namely the 
control of soil erosion in the catchment'. 
The Catchment Forum members have since been involved in a number of workshops, although 
they are frustrated by the fact that few of their activities are being translated into actions on the 
ground. At the time of writing they were in the process of developing a vision, a set of aims, and 
structures and procedures for their functioning as a body that intends to be action oriented. 
1.3 GIS as it has been traditionally used for catchment management 
GIS is defined as "a system of computer hardware, software and procedures designed to support 
the capture, management, manipulation, analysis and display of spatially referenced data for solving 
complex planning and management problems" (World Bank, 1993). As a result of this ability to 
perform complex spatial analytical and modelling procedures using a large number of spatially 
expressed variables, GIS has come to be widely used as an environmental management tool (World 
Bank, 1993; Eedy, 1995; Joao, 1998) 
Examples of the use of GIS for water resources management in South Africa are numerous. Van 
Riet et al (1994) compiled an ecological and social database, evaluated the data according to 
ecological, development, agricultural and astheatic values, and combined these in a GIS to form a 
decision support system for the Sabie River. Subsequently GIS layers were used as input data for 
multi-criteria decision analysis for landuse scenarios in the Sabie River (Stewart et al 1993 , 1997; 
3 See chapters 6,7 and 8. 
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Joubert, 1998). A well-used application of GIS in catchment management in South Africa is in 
catchment hydrological modelling, particularly in combination with the ACRU hydrological 
modelling tools (Schulze, 1995). Perhaps the most advanced application of GIS in catchment 
management in South Africa is the Integrated Catchment Infonnation System (ICIS), developed by 
the Computing Centre for Water Research in Natal (Jewitt et ai, 1997, 1998). The Arc-View based 
system offers a combination of facilities that allow the interactive assessment of various aspects of a 
problem in a catchment through different data models, data visualisations, multicriteria evaluations 
and reports. The ICIS has been applied thus far in the Umgeni Catchment, the Sabie River 
Catchment and the Mooi River Catchment. One of the most recent examples of GIS in catchment 
management is that of Abbot Grobicki (2001), who used GIS in decision support in the urban 
catchment of the Lotus River in Cape Town. 
Most of the above uses of GIS can more or less be described as focusing on assisting water 
managers and other technically advanced participants in catchment management. In GIS circles, 
there has been a recent emphasis on the participation of all stakeholders in GIS processes. This has 
come to be known as Public Participation GIS (PPGIS). PPGIS ranges from stakeholder consultation 
to full participation where the process is initiated, driven and owned by stakeholders (see for 
example Barndt, 1998; Elwood and Leitner, 1998; Obenneyer, 1998; and AI Kodmonay, 2000). 
Examples of participatory GIS in South Africa are few, despite calls for such approaches (da 
Cruz, 1999; Hill and Strydom, 2000). One example is Duncan (1997) who, through community 
participation, developed a GIS database which included locally generated data. 
In the rural communities of less developed countries, conditions require approaches to GIS that 
involve community-agency partnership. Harris and Weiner (1998) propose such a model - tenned 
"Community Integrated GIS". One of the objects of this GIS is to empower communities to 
effectively enter into discourse with planners. In their case-study, they focus on the issue of land 
redistribution. 
This research study focuses specifically on GIS for empowennent. This is discussed in the next 
section. 
1.4 Aims and objectives of the project 
At a 1998 workshop at Durham University to discuss participatory research and the potentials for 
participatory GIS, one of the proposals for the future development of PPGIS was that GIS should be 
promoted as a potentially valuable tool for participatory research practitioners: in other words "GIS 
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in participatory research· ... rather than "participatory GIS" (Abbot et ai, 1998). At the workshop it 
was felt that much more needs to be known about the achievements and limitations of GIS and 
participation. as well as the conditions under which empowerment can take place through GIS. 
The principal objective of the Kat River Valley project. and subsequently the CRG. has been to 
empower the Kat River Catchment Forum. In particular. to empower them to participate in multi-
stakeholder catchment management and in the management of their own local environment. Since 
this is the overarching objective for the Catchment Forum. this is the participatory. or people 
development. framework within which the research into GIS for Participation must fit. It follows 
that the aim of the GIS for Participation research is: 
To explore the potential of GIS to facilitate the empowerment of catchment forums to 
better participate in catchment and local environmental management. 
The challenge in empowering the Catchment Forum to participate in catchment management is to 
mobilise people to think in terms of catchment: to understand linkages and catchment-wide 
processes so that they can deal with. and negotiate around. both catchment-wide and local problems. 
The catchment space. or catchment surface (see Rowntree et al. 2000). represents the continuum. or 
framework within which catchment management processes are integrated. For example it is through 
the surface continuum that the linkages between land and water are expressed: water flows through 
the surface. and the quality of the water at any point is integrally related to the state of the surface 
through which it has flowed (Gorgens et al. 1997). The surface continuum also provides the 
framework for understanding and managing catchment problems. An example in the Kat is the 
spatial distribution of different land-uses and the ramifications of this for water allocation - both in 
terms of water use and the determination of the Ecological Reserve as specified in the National 
Water Act (1998). Before the different stakeholders and communities can negotiate for water 
allocations. they must understand how they fit together on this space. and each must understand the 
consequences of their land-use on people elsewhere in the catchment: poor rangeland management 
by communities and emerging farmers in the upper catchment results in reduced water quality and 
lower base-flow in the lower catchment; the allocations from the Kat dam of large volumes of water 
to irrigation farmers in the middle catchment reduces the amount of water available to meet the 
environmental needs in the upper catchment. 
4 In this thesis the term "GIS for Participation" will be used. This is because the use of GIS was not only 
for a research agenda. but also for a broader participatory and empowerment process - "GIS for participatory 
practice", 
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Since GIS is a tool that deals with spatial infonnation, it has the potential to provide a platfonn 
for the development of such catchment concepts. GIS provides a representation of the real world (in 
the case of this thesis, the catchment) at a scale that goes beyond the environment that is 
immediately visible. By allowing us to "see" a greater area, we are able to see the connections 
between the various elements of a system (Jones, 1997). In visualising the catchment as a whole 
from a spatial perspective, and by understanding how phenomena are connected at a catchment 
scale, people are better enabled to participate in Catchment Management. 
Thus the first objective to achieve the stated aim is: 
To explore the potential for GIS to facilitate the development of mapping skillS, an 
understanding of the Kat River catchment, and an understauding of catchment concepts in 
general, amoug the Catchment Forum. 
One of the community motivations for participating in the Catchment Forum was the recognition 
that greater communication and sharing was required among the communities in the Kat, and 
between the communities and other stakeholders. In order for Catchment Forum members to achieve 
this, it is important that they should be able to present their local circumstances effectively. Since so 
many local, and catchment scale, environmental situations have a spatial dimension, and since GIS 
is a tool for managing and displaying spatial infonnation, there is the potential for GIS to facilitate 
sharing and communication. This is the basis for the second objective. 
To explore the potential for GIS to facilitate constructive communication and sharing 
among the Catchment Forum, and between the Catchment Fornm and other stakeholders. 
The research process has taken the fonn of Action Research', situated in the Critical paradigm. 
Consequently it is anticipated that some sort of empowennent outcomes for the Catchment Forum 
will be achieved. 
It should be noted that the Action Research approach has directly influenced the way in which the 
aims and objectives of the project have been developed. One characteristic of Action Research is 
praxis. In other words the research progresses in cycles, where theory, or understanding, infonns 
practice, which in tum leads to developed understanding and better practice. This interplay between 
theory and practice means that the research questions (and their answers) become clearer as the 
research progresses (Dick, 2000a). One of the outcomes of this is that the research process remains 
flexible and responsive - ensuring appropriate research outcomes in tenns of a participatory 
approach to research. Although the essential aims of this research have remained the same, some of 
the research obj ectives and questions have either been subsumed by new questions, or have had to 
be discarded. Clarification of the research objectives have coincided with the evolution of the GIS 
, See chapter 3. 
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process to become an integral part of the participation and empowennent process surrounding the 
development of the Catchment Forum. 
1.5 The definition of GIS in terms of the research 
As has been defined, GIS involves the capture, collation, management, manipulation, analysis, 
modelling and display of spatial data, principally for problem solving (World Bank, 1993, Clarke 
1997). This is a broad set of capabilities. Considering the aims of this thesis, and the nature of the 
participatory process in which the research has taken place, some of these capabilities are not used. 
This includes spatial data analysis, manipulation and modelling' (apart from developing a Digital 
Elevation Model). In the context of this thesis, GIS can be defined as a tool that supports the 
generation, storage, integration and display of local scale spatial infonnation, and the use of this 
information, together with conventional infonnation, for both local, and catchment level, appraisal, 
planning and communication. In this thesis, where the term "GIS" is used, it generally relates to the 
range of spatially related processes, including mapping. 
1.6 Overview of the thesis 
The process of Action Research is a continuous cycle of understanding and planning, action, and 
reflection on those actions so that understanding is deepened (McTaggart, 1997; Cherry, 1999). This 
research project has consisted of an overall Action Research cycle, within which there have been 
other cycles'. This is illustrated in figure 1.3. The overall research cycle has consisted of an initial 
literature review and proposal writing stage (representing understanding and planning), followed by 
a sequence of engagements with the Forum (the actions), and finally the thesis writing stage 
(reflection on the overall process). Within the research process, there have been eight engagements' 
with the Catchment Forum. Each engagement has included planning, action and reflection, where 
reflection on one engagement has informed the actions of subsequent engagements. The thesis 
writing stage represents the final action cycle in the overall process; the writing up phase of research, 
especially in Critical Science, can be considered to be a continuation of that research (Lotz-Sisitka 
and Burt, in press) . 
, It should be noted that it was initially intended that a three-dimensional GIS model should form a part of 
the process of developing spatial awareness of the catchment. However, due to the lack of processing power of 
the computer used for display in the field, this was not carried through. 
7 For a discussion on research cycles within cycles, see Dick (2000b). 
, In this thesis, the term engagement is used to describe the times in the Catchment Forum development 
process when interaction took place between members of the Catchment Research Group and the Forum 
participants or community members, in the catchment. These include (but are not necessarily confined to) 
workshops, the build-up to workshops, and post-workshop liaisons. 
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The structure of this thesis confonns to the Action Research Methodology. It consists of context 
chapters that provide an initial understanding of the subject, followed by chapters detailing the 
actions and reflections that took place (description of the research activity), followed by reflection 
chapters of the overall process (discussion and conclusion). Furthennore, the structure of the 
chapters detailing the eight engagements reflect the process by which the research took place. Since 
each cycle infonns the next, these engagements are represented in chronological order, while 
planning, action and reflections are detailed for each engagement where appropriate. The argument 
that the thesis structure should be authentic to the methodological process is covered in greater detail 
in Chapter 6. 
Context chapters (1-5) Engagement Chapters (6-9) Discussion and Conclusion (10.11 ) 
[_ Cycle 5 I I Cycle 4 J 
/ '\ 
Cycle 6 I I Cycle 3 ~ 
Understanding I Action I I Reflection. I and planning. 
1 Cycle 7 I I Cycle 2 r 
"- ./ J Cycle I informs Cycle 8 I cycle 2 etc 
Literature survey, Planning. Eight engagements with the Forum Reflection on overall research process: 
Proposal writing (actions), each representing an A.R. cycle. thesis writing stage. 
Overall research process (embodving one Action Research cvcle) 
Figure 1.3: An illustration of cycles that constituted the research process. The arrow represents the 
over arching research cycle, within which there are numerous action cycles, including the thesis 
writing process. The boxes at the top of the diagram show the relationship between the thesis 
structure and an Action Research Cycle. 
The sequence of chapters in the thesis is as follows: 
Chapter I has provided a background to participatory Catchment Management, the Kat River 
Valley and the Kat River Valley Project, and the Kat Valley Catchment Forum. This gives an idea of 
the context within which the research has taken place. Chapter 2 provides a review of the GIS and 
Society debate and Public Participation GIS. This is the theoretical context out of which thinking 
around GIS for Participation, which has been central to the research, has emerged. Chapter 3 
describes the research methodology, namely Action Research situated within the Critical paradigm. 
Chapter 4 introduces Participatory Rural Appraisal and Action Learning. These are a set of tools, 
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used in the context of Action Research, to which a philosophy of sharing, learning and 
empowennent are attached. Since the capacity-building framework within which the GIS research 
took place has operated according to PRA and Action Learning, and GIS has fonned a tool for 
appraisal and learning, this chapter further develops the context for the research. Chapter 5 details 
the development of the GIS database of conventional data, the platfonn for the use of the GIS for 
empowennent. Chapters 6 to 8 are descriptions of the first three workshops with the Catchment 
Forum. Chapter 9 details a set of feedback meetings with members of the Forum, and workshops in 
which GIS played a less central role. Each of these engagements had action outcomes, and led to the 
development in thinking about GIS for Participation. Chapter lOis a reflection on the overall 
research, which is concluded by chapter 11. 
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2 GIS AND SOCIETY, PUBLIC PARTICIPATION GIS AND GIS FOR 
EMPOWERMENT 
The idea of GIS for Participation has emerged out of a debate in which GIS is considered in the 
context of Critical theory. In this chapter, the debate that motivates for a change in the way that GIS 
is traditionally used will be considered - namely the GIS and Society debate. Thereafter, the 
development of Public Participation GIS (pPGIS) will be reviewed. Finally the concept of GIS for 
Empowerment and Participation, and the questions it raises with regards to this research, will be 
introduced. 
2.1 The evolution of GIS and Society 
Until the early 1990s, before thinking around GIS and Society had developed, GIS had more or 
less been increasingly, and unquestioningly accepted and adopted by governments, businesses and 
other organisations, as an objective and necessary tool for spatial analysis and planning (see for 
example, World Bank, 1995). GIS development and research at the time focussed almost purely on 
technical issues and issues of application. Researchers as well as practitioners saw GIS simply as a 
value-free tool which could provide objective answers for numerous spatially expressed problems or 
questions. Little attention was given to the view that GIS is a socially constructed technology and 
that its use has political, social and economic implications. 
The idea that the development and use of GIS is indeed intricately tied to society was first 
formally recognised in 1993 at a "GIS and Society" workshop sponsored by the American National 
Centre for Geographic Information and Analysis (NCGIA). This led to the publication of a number 
of papers in 1995 in a special issue of Cartography and Geographic Information Systems(GIS and 
Society), giving rise to a GIS and Society research agenda which was formalised as Initiative 19 of 
the NCGIA. The title of the initiative was "GIS and society: the social implications of how people, 
space and environment are represented in GIS". 
Among the primary concerns of the new "GIS and Society" research agenda was the 
development of a critical theory for GIS. A critical examination of the evolution of the technology, 
it's inherent flaws, and the impacts that its use may have on society would provide a body of theory 
that could inform and support a more sound and responsible use of the tool by practitioners 
(Sheppard, 1995; Miller, 1995; Pickles, 1995). 
The GIS and society debate will be considered here in three sections. The first section will 
examine the social and technical context in which GIS developed, the second will consider the 
impacts that the use of GIS has on social, economic and political relations, and the third section will 
look at new theoretical contexts within which GIS could be more equitably used. 
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2.2 The social and technical context of GIS development 
Sheppard (1995) argues that the development of GIS, like all technologies, is a process of 
evolutionary change. Its development took one of many possible paths, producing one of many 
possible outcomes. Thoughout its evolution, choices have had to be made, which means that some 
paths of development were pursued while others were discarded. The probability that one path is 
chosen over another will depend on the "way in which current practices, knowledge, and social 
conditions favour those alternatives" (ibid, p. 8). In other words it is important to consider the 
technical and social contexts of the evolution of GIS in order to understand the present character of 
GIS. 
Sheppard (1995) argues that the social conditions shaping GIS are related to the post World War 
Two emphasis on the use of technology to solve problems experienced by government and private 
institutions of industrialised countries. Since only the largest institutions could afford to finance the 
development of these technologies, they have become oriented to the needs of Western commercial 
and public institutions. A second condition shaping the development of GIS, argued in particular by 
Taylor and Johnston (1995), relates to the applied-quantitative revolution in Geography in the 1970s 
and early 80s. With the down-tum in the world economy at the time, there was a shift from pure 
geography to an applied geography that justified its existence by being useful. With GIS in its 
infancy, this emphasis provided the perfect climate for the development of a tool which was so 
useful in spatial analysis, modelling and prediction. In tum, from these roots, GIS had become a tool 
which was securely seated in an applied quantitative paradigm. 
Most of the technical conditions influencing the development of GIS have been closely tied to 
the development of computer technology. As advances have been made in computing, so 
opportunities have been opened for further developments in GIS. For example, where previously 
remote sensing applications, GIS and 3D modelling were considered separate technologies, dramatic 
advances in processing power and supporting software modules have meant that all three functions 
can be seamlessly integrated into one single application. This has facilitated highly sophisticated 
spatial analysis and predictive modelling, which in tum has further entrenched the role of GIS as a 
"necessary tool" in so many sectors. However, although computer technology has paved the way for 
developments in GIS, it has also played a role in limiting the technology. The directions that GIS 
can take are constrained by the structure and logic fundamental to computing technology. 
The outcome is that although GIS can be described simply as a tool, the path of its development 
has resulted in specific characteristics. These are that it is mostly an applied, quantitative technology, 
used mostly for empirical analysis in the tradition of centralised planning and problem solving, and 
that the tool is confined to the boolean logic on which computer systems are based. This limits the 
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types of information that GIS can use and represent. With reference to the GIS and Society debate, 
GIS is limited in its ability to represent a diversity of qualitative social information. 
2.3 The effects of GIS as an applied quantitative tool 
2.3.1 GIS and rational instrumental logic 
GIS is used overwhelmingly within the framework of rational instrumentalism' - the logic used 
by scientists and planners in their pursuit of infrastructural, social and economic solutions (Aitldn 
and Michel, 1995). However, since there is no absolute external standard by which any logic can be 
validated, there is no basis for arguing that one form of reasoning is superior to alternative forms 
(Guba, 1990; Sheppard, 1995; Connole, 1998). Since GIS has become pervasive as a technology 
which is used according to the rules of rational instrumental reasoning, there is a danger that other 
forms of logic will be marginalized lO • Rundstrom (1995) suggests that by ignoring other ways of 
knowing the world, GIS has the potential to impact on the diversity of epistemologies (perceptions 
of reality) and, in so doing, reducing the means at hand with which to creatively solve problems. 
Furthermore, there is the danger that by marginalising other ways of representing the world, the 
societies and cultures behind these representations are marginalised from having a voice in terms of 
determining their own circumstances. 
2.3.2 The reliance of GIS on data 
The approach to planning and problem solving that GIS represents is entirely reliant on data. It 
would therefore be important to consider what the social relations of those data are. Traditionally, 
GIS operators, worldng from an empiricist, positivist approach, would not question the assumptions 
behind the data - as long as it is accurate, it represents what is there. To an extent this may be true 
when dealing with biophysical data, but the assumption falls apart when dealing with social data. 
Anyone's knowledge of a social reality is partial, which means that the representation of that reality 
in the form of data would also be partial and open to interpretation (Miller, 1995). It can be argued 
that social data have implicit biases and assumptions relating to the purposes for which it was 
acquired, the power-positions of those designing and executing the data acquisition and 
interpretation process. In other words, a degree of subjectivity can easily be inherent in data. In 
, Aitken and Michel (1995) describe rational instrumentalism as a perspective, based on a modernist 
discourse, which adheres to the prentise that through applications of rational scientifkmethods and technology 
it is possible to build better communities. 
10 GIS is generally considered to be a way of processing standard socio-econontic and biophysical data 
(Sheppard, 1995). By not representing other fonns of information, such as indigenous knowledge (Rundstrom, 
1995; Weiner et a, 1995), these knowledge systems are discounted in decision-making. 
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tenus of GIS and Society, the extent to which that subjectivity affects those who were not part of the 
data creation process should be considered. 
The issue is further complicated by the limits placed by its inherent logic on the types of data 
with which it is able to work. "We still have a long way to go in deciding how to incorporate 
behavioural, social and economic data into the databases associated with our geographic infonnation 
systems" (Miller 1995, p. 100). Thus in addition to the potentially marginalising framework within 
which GIS is traditionally used (as mentioned previously), the quantitative structure by which GIS 
has been developed to handle infonnation can be limiting and marginalising. This is expressed by 
Sheppard (1995, p. 13): 
To the degree that knowledge cannot be incorporated in a GIS used for resolving social conflicts, the 
outcome of those conflicts will tend to discount the knowledge and expertise of those whose 
perspectives cannot be captured in a data matrix, or whose data are not considered significant enough 
to be worth including. 
Taylor and Johnston (1995) provide an interesting illustration of the power of the data collector. 
They point out that statistics and state come from the same root. The state represents a concentration 
of apparatus for the collection of data, and it is these data that are most used by GIS practitioners. 
Based on analyses of these data, policies, allocation of resources, and strategies for the operation of 
the state are detennined. The data of the state dominates the data that is available to, and used by, 
GIS practitioners. This means that GIS outputs could be "code-named the handmaiden of the state" 
because they predominantly reflect the state 's perspective of the national reality. This idea is 
supported by Sheppard (1995) who points out that, because of the vast capability of GIS for data 
manipulation, GIS users have easily fallen into the trap of having their analysis driven by the 
availability of data, rather than their data collection driven by theory. More often than not they have 
made the false assumption that the use of secondary data is a value-free process. 
2.3.3 GIS and issues of access 
The power of the spatial analyses and visual presentations of GIS outputs can make a critical 
difference to the effectiveness of the arguments of those using it. The position of those with better 
access to GIS is strengthened in the decision making process . This affects the outcomes of social 
conflict and relations of power (Sheppard, 1995). Elwood and Leitner (1998) define access as the 
ability to obtain GIS data, hardware and software. During the early development of GIS, access was 
generally confined to the larger commercial, state and planning institutions, thus reinforcing existing 
relations of power and inequity. Harris e/ al (1995) state that (pg 203): 
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Without equitable access to GIS data and the technology, small users, local goverrunents, non-profit 
community agencies, and non-mainstream groups are significantly disadvantaged in their capacity to 
engage in the decision making process. 
The rapid development of information technology has meant that ever-increasing numbers of 
people have access to computer hardware and software. GIS technology is by no means the 
exception. The commercialisation of the technology has resulted in the reduction of its real cost, 
while software for viewing and presenting GIS data is available free over the internet. There are also 
increasingly vast amounts of public domain spatial data available over the internet. However, 
improved access to GIS information and technology does not mean that non-mainstream groups are 
empowered to use it. Elwood and Leitner (1998) argue that access for smaller groups is dependent 
on awareness about GIS data, relative abilities to acquire technology and data, and abilities to apply 
GIS effectively. The ability of such groups to apply GIS effectively depends on the use of well-
trained GIS operators - usually an expensive commodity. Furthermore, although large amounts of 
small-scale information is freely available, it does not mean that it is suited to the specific needs of 
the user. The ability of a user to buy accurate, site-specific information influences the effectiveness 
with which they can use GIS . The effect that this may have on social relations is well articulated by 
Sheppard (1995, p. 13): 
.. . [D]isadvantaged social groups will least be able to purchase the information that they need, 
particularly information that is expensive to collect. To the degree that the best information is most 
, 
expensive, this will tend to create an information gap between better off and less well ofT social 
groups that again may make it harder for the latter to argue an effective case with GIS. 
This section has discussed issues of access for social groups in highly industrialised countries . 
The picture is slightly different in less developed countries. For example in South Africa there still 
remains a strong polarisation between decision makers, who commonly use information technology, 
and the large majority of stakeholders who have neither the infrastructure, the financial capacity, nor 
the skills to use such technology. Such differential access can easily exacerbate prevailing unequal 
power relations . 
2.4 The use of GIS as informed by critical theory 
As has been argued in the preceding sections, GIS can be seen as a tool that entrenches existing 
unequal relations of power. However, the proponents of GIS see it as a tool which can explore 
spatial relationships in an unprecedented way, invaluable in helping the fight against poverty, crime 
and the spread of disease, and in assisting in the provision of services, among many other social 
applications. Taylor and Johnston (1995) feel that rather than lodging the technology in One camp or 
another, it should be seen for what it is: "an efficient tool for manipulating information, no more, no 
less" (p. 64) . 
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A critical approach to GIS addresses the above-mentioned issues by taking into account the 
assumptions and biases inherent in the tool, and in the use of the tool, in a responsible manner. 
Miller (1995) argues that by thinking of GIS as other than value neutral and bias free, there will be a 
shift from questions of how to use the tool in more sophisticated ways, to questions regarding the 
relationship between GIS models and multiple realities, and how those realities are constructed. This 
in tum leads to the question of ethics, where (p . 100): 
... GIS practitioners and theorists should not be merely technical functionaries, but cognizant, socially 
aware actors. In other words, GIS analysts have a responsibility to consider the ultimate disposition of 
their efforts, rather than simply to follow orders". 
Some of the issues that practitioners should focus on have been covered in the previous section. 
The fIrst among these relates to the type of analysis and modelling that GIS is confIned to. Recall 
that the Boolean logic that GIS is based upon can be limited in its ability to reflect social situations. 
Models tend to have precise structures that often cannot accommodate the non-precise complexities 
of social problems (Miller, 1995). Apart from explicitly recognising these shortcomings, 
practitioners need to develop ways of representing this information. Ideas that are being developed 
include stochastic modelling and fuzzy set theory. 
The second problem that GIS analysts should be particularly aware of regards the biases that 
exist in the data that they use. They should be aware of where it came from, what the purpose of its 
production was, and who produced it. Practitioners need to be self critical about data that they 
exclude, or questions that they don't ask, because of their own biases. The dangers of not being 
critically aware are spelt out by Taylor and Johnston (1995, p. 59): 
A GIS geography that does not consider its underlying theory is avoiding its responsibility and 
investing it in the collectors of data, usually the state. Such 'empiricism' produces an inherently 
conservative geography. The theory upon which analysis is built will be descriptive of the status quo 
and treat it as a taken-far-granted world. Alternative worlds - for which there are no data - are ruled 
out of court in this empiricist development of geography. 
The third issue that should be explicitly recognised is the power of GIS presentation to bolster the 
position of proponents using the tool. Miller (1995) argues that information provision is a highly 
political process. By attempting to produce persuasive presentations of an outcome generated by 
GIS, the practitioner is explicitly acknowledging that GIS is not value-free. GIS users should be 
aware of the unequal power relationship between one form of presentation and another, and between 
"experts" and laymen, and they should be aware of unequal access to data and the technology. Io 
essence, they should be aware of their power, and be careful not to abuse it. 
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The above issues have led practitioners (for example Sheppard, 1995; Harris et al. 1995; and 
Weiner et al. 1995) to call for a new research agenda in which ways are explored for GIS to playa 
more empowering role in society. 
One possibility being explored is simply to include local knowledge in GIS databases to make 
them more representative of the reality of the area of analysis - although practitioners should be 
careful to consider whether the present structure of GIS can effectively represent one reality, without 
marginalizing another. To date, a number of efforts have been made in this respect. Examples 
include Tabor and Hutchinson (1994), Lawas and Luning (1996) and Bocco and Toledo (1997), 
while a South African example is Botha and Fouche (2000), all of whom combine local knowledge 
with biophysical data to improve the effectiveness of GIS in tenns of the management and use of 
natural resources. 
The above are examples of local knowledge inclusion to improve the effectiveness of the GIS 
analysis. A different approach, however, involved the inclusion oflocal knowledge in GIS processes 
particularly to empower local people in decision-making. This is known as public participation GIS, 
orPPGIS. 
2.5 Public Participation GIS 
2.5.1 The emergence o/public participation GIS 
Public Participation GIS is an outgrowth of the GIS and Society debate. At the 1996 meeting of 
the NCGlA at the University of Minnesota for the development of a research agenda, a break-out 
group known as the public participation group was fonned (Obenneyer, 1998). This led to a GIS 
public participation workshop in 1997, resulting in a 1998 special issue of Cartography and 
Geographic In/ormation Systems, devoted to the subject. In the same year, a Project Varenius 
specialist meeting was held. entitled Empowerment. Marginalisation and Public Participation GIS. 
Much of the substance of the following text will be drawn from these two sources. 
In 1998, the PPGIS movement focussed on developing GIS so that it could be used by 
community groups to further enable their participation in decision-making processes. The works of 
Barndt (1998), Bosworth and Donovan (1998), Craig and Elwood (1998), Elwood and Leitner 
(1998), Kim (1998), Kingston (1998), Krygier (1998), Shiffer (1998), and AI-Kodmany (2000) 
reflect this focus. The work of these authors is usually situated in an urban context, and usually 
relates to neighbourhood groups and social movements in the United States and the UK. There are 
generally two ways in which PPGIS in these countries has been practiced. Experts and decision 
makers have used GIS to enable stakeholders' effective partnership in the decision making process, 
or community groups have adopted and used GIS as a tool to strengthen their position against 
authorities or those holding positions of power. 
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2.5.2 PPGIS for partnership in decision-making or PPGIS as a means offacilitating public 
discourse 
The use of GIS for facilitating public discourse, described by Al-Kodmonay (2000) as the 
"technical assistance model", is characterised by the supply of the GIS and operational expertise, by 
decision-makers, to public participants in order to facilitate the decision-making process. The 
function of the GIS is to promote interest in the decision-making process, and to improve public 
discourse over proposed plans. The GIS aids in visualisation and greater understanding of proposals, 
and often operates as a platform around which discussions are conducted. Stakeholders mayor may 
not contribute to the development of the GIS by supplying local knowledge. Authors who provide 
examples of this form of GIS include Bosworth and Donovan (1998), Kim (1998), Krygier (1998) 
and Al-Kodmany (2000). These authors have shown that the technical assistance model is effective 
in incorporating local knowledge and opinions in the decision making process. Once again, the use 
of the tool can be a highly political process, as Barndt (1998), Harris and Weiner (1998) and Howard 
(1998) make clear. As with the ethics related to the use of any tool, the issue is usually about the 
context in which the tool is used, rather than the tool itself. With PPGIS, the successful use of the 
tool is intricately related to the public participation process in which it is situated. According to 
Barndt (1998, p. 110): 
Public participation GIS presumes that opportunities for public participation are in place. A critical 
examination of experience suggests thaI' models of participation are limited, and that successful 
applications are even rarer. 
Once again, this highlights the fact that, even for PPGIS applications, the GIS expert needs to be 
highly cognisant of the situational context within which the tool is used. 
2.5.3 The use of GIS by community groups and social movements 
With the widespread acceptance of the philosophy of devolution of power to the local level, 
community groups and non-profit associations are expected to take increasingly strong positions in 
planning and policymaking. In America, GIS has been promoted as an important tool in enabling 
these groups to participate in such decision-making (Elwood and Leitner, 1998). To these ends, large 
amounts of support have been provided. This has yielded a number of case studies which have 
proved informative regarding the opportunities and contradictions that the technology presents. 
Examples include Elwood and Leitnner (1998), Craig and Elwood (1998) and Kim (1998). 
For Elwood and Leitner (1998, p. 84), what has been perceived as most useful about GIS for 
community empowerment is its ability to produce maps: 
Neighbourhood organisers and residents have a wealth of detailed experiential knowledge about the 
genesis and solution of neighbourhood problems. But they perceive that maps and quantitative data 
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have greater legitimacy and influence in negotiations with more powerful social actors. In this context, 
they see GIS as a tool to quantify and specify community knowledge and to represent it visually in a 
way that increases their effectiveness in negotiations . 
Other ideas for the community based GIS applications include neighbourhood environmental 
monitoring and evaluation, service location analyses, verifications and other analyses in order to 
push for change or to support grant applications. 
One of the concerns surrounding community based GIS is the issue of operating and maintaining 
GIS databases (Elwood and Leitner, 1998). Setting up a GIS database can require particular 
expertise. Neighbourhood groups do not necessarily have the finances to employ or train experts. In 
addition community groups experience a high turnover of staff, which offsets the advantages of 
training members, while causing problems regarding the updating and maintenance of databases. 
2.6 GIS as a tool for empowerment in communities of less developed 
countries 
Community based GIS, as described above, occurs almost exclusively in the countries of the 
north. Communities in less developed countries (LDCs) are often unable to use GIS because of poor 
communications infrastructure, training, access to data, and because of the real cost of data, 
hardware and software. This is especially the case in rural communities of LDCs, where a lack of 
both financial and human resources is an overriding limit to any initiative. Indeed, where PPGIS has 
been successful in America, it has usually been supported by substantial grants . For example, the 
Hawaiian Crash Outcomes participatory GIS was supported by a $700 000,00 grant (Kim, 1998), 
while neighbourhood groups in Minneapolis receive grants in the order of millions of dollars as part 
ofrevitalisation programs (Craig and Elwood, 1998). 
Where GIS has been used for empowerment in rural communities of LDCs, it has usually taken 
the form of a partnership between experts and the subject communities. Where such partnerships in 
developed countries have usually been for purposes of encouraging public discourse in planning, the 
roles played by PPGIS agencies in the LDCs have been genuine attempts to build the capacity of, or 
empower rural communities. These GIS agencies have usually been academic or NGOs, with 
interests in social science, participatory practice or community based resource management. 
Some examples include Harris et al (1995), Weiner el al (1995) and Harris and Weiner (1998), 
who have carried out a case study in South Africa, and Kwaku Kyem (1998) who used GIS for 
community participation in forest management in Ghana, and Jordan (1998) and Bitter (2000) who 
conducted work in Nepal. 
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2.6.1 Community Integrated GIS 
Acknowledging the dependence of rural communities on outside expertise and funding, Harris 
and Weiner (1998) propose a model called "Community Integrated GIS". 
Community Integrated GIS is envisaged to: 
@ Be agency driven, but not top down or privileged toward conventional expert knowledge; 
@ Assume that local knowledge is valuable and expert; 
@ Broaden the access base to digital spatial information technology and data; 
@ Incorporate socially differentiated multiple realities of space; 
@ Integrate GIS and multimedia; 
@ Explore the potential for more democratic spatial decision-making through greater 
community participation; 
@ Assume that spatial decision-making is conflict-ridden and embedded in local politics. 
The Community Integrated GIS (Harris and Weiner, 1998, p. 74): 
... [W]ould contain not just the cartographic and attribute information traditionally associated with 
GIS, but would be expanded to become a forum around which issues, information, alternative 
perspectives and decisions revolve. 
This GIS model was tested by Harris and Weiner in Kiepersol, Mpumalanga. The project sought 
to broaden the process ofland reform to incorporate the many perspectives of those who had a stake 
in the matter. Workshops were held with white farmers, their labourers, and residents of the former 
homeland in the province. The workshops involved combining conventional GIS coverages with 
local knowledge comprising mental maps and interviews with Global Positioning System (GPS) 
transect walks. Some interesting data layers have been created, highlighting issues of access, 
dispossession and marginalisation in terms of agricultural productivity - all pertinent to the land-
reform process. 
Community Integrated GIS represents an important model for GIS applications in rural 
communities of LDCs. Its principles take into account the particular circumstances of this sector of 
society. Questions remain, however, regarding the functionality of this form of GIS as a means of 
empowering rural communities. Harris and Weiner themselves are cautious about claims of 
grassroots participation and empowerment. If the obj ect of an agency-community GIS partnership is 
to empower that corn.i'TIwlity, then the cOl1llYJunity is ~ffeclively the client of thai agency. In 
evaluating such a GIS , one would have to ask to what extent the agenda of that community has been 
served, as opposed to that of the agency. Is it a response to the explicit needs of the community, or 
was its purpose defined before any contact had been made with the communities in the first place? 
To what extent do the communities have ownership of the GIS process? Did some outside experts 
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come in and extract information from them, or can they see and participate in the GIS process to its 
conclusion? Do the participants have any say in how the information and GIS will be used once it 
leaves their community? Do they get to see the final product? Has the GIS helped them develop a 
greater knowledge of their area? Has the GIS helped in enabling them to appraise and deal with their 
circumstances independently from outside help, or has the agency-community partnership simply 
sustained relations of dependence in the developing world? 
It is these questions, in the light of the ability of GIS to empower communities, that this research 
project is attempting to address. Based on a case study that is informed by these questions, which 
have come out of a dialogue with the GIS and Society and PPGIS literature, it is hoped that the 
experiences and reflections that have taken place will throw further light onto the opportunities and 
constraints that GIS poses in the context of technology as a tool for empowerment. 
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3 RESEARCH METHODOLOGY 
The recent changes in perception surrounding the role of GIS in society show a shift from its 
previously unquestioned seating in the applied positivist paradigm towards a more Critical 
perspective. For example the entire GIS and Society debate occurs from perspectives outside of 
positivism. By virtue of the questions and aims of this research thesis, a philosophy other than that 
of positivist science is implied - namely critical science. This chapter will consider the critical 
paradigm within which this project is situated, making clear the assumptions on which the research 
has been based. In the context of this research paradigm, the methodology and research process will 
be discussed. 
3.1 Research Philosophy 
It is widely acknowledged that science is not necessarily value-free and isolated from context 
(Guba, 1990; Phillips 1990; Fien and Hillcoat 1996). For example Fien and Hillcoat (1996) state that 
(p.26): 
The paradigm upon which a researcb metbodology is based is often not seen as important because tbe 
logic and precision of tbe scientific metbod allow research to be independent of ideology. However, 
researcb methodologies are very mucb a puppet of underlying assumptions. 
These assumptions are related in particular to what constitutes reality, how we perceive that 
reality, and how that perception can be interpreted. Differing assumptions surrounding observations, 
methods and modes of explanation can be grouped into commonly agreed sets . It is these groupings 
of assumptions that constitute paradigms (Grigg 2000). Three major research paradigms are 
generally recognised. These are referred to by a variety of labels. In this thesis they will be termed 
the positivist, interpretivist and critical paradigms. 
3.1.1 Positivism 
The positivist research paradigm views reality as if it exists outside of the human being. Since 
information is seen as independent of the researcher, it can be gathered objectively according to 
predefined procedures, eliminating researcher bias, and allowing value-free research. Positivist 
methods involve the construction and testing of hypotheses through either inductive or deductive 
reasoning. Inductive reasoning involves the specific observation of data, from which principles may 
be generalised. Through repeated testing, those principles can either be confirmed as a law, or 
discarded as false. Deductive reasoning involves the generation of specific predictions (hypotheses) 
based upon theory, and then testing these predictions by observation (Grigg, 2000; Kitchin and Tate, 
2000). 
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It has been argued, however, that there is a fundamental flaw in both 'the inductive and deductive 
approaches. Induction often involves the selection of a particular set of data on which to base an 
analysis. Even though the facts may be "out there and independent of the observer", by choosing 
what variables to observe, the values or world-view of the researcher are brought into play (Connole, 
1998). This is especially problematic in multi-dimensional systems where many variables come into 
play, and where it would be dangerous to consider one variable in isolation from the overall system. 
The deductive approach, in tum, is problematic in that it requires the inductive testing of its 
hypothesis. 
Although positivism remains the most widely accepted approach in the natural science, the notion 
of objective observation becomes questionable in the highly complex social world, where few 
variables can be considered in isolation (Robson, 1993). 
3.1.2 Interpretivism 
Interpretivism has become established as a research paradigm in the social sciences. Where 
positivism views reality as external to the individual, interpretivism views reality as internally 
constructed. Interpretivism holds that human behaviour it too diverse to be described through 
general principles and theories. Human behaviour is situation specific and any attempts to 
systematise it will give rise to incomplete and unreliable knowledge (Fien and Hillcoat, 1996). As a 
result, interpretivist research is situation specific, and although it is not replicable, ideas and themes 
can be transferred to other settings. 
3.1.3 Critical Research 
The critical approach, while sharing the critique of the positivist paradigm held by the 
interpretivists, holds that human construction of reality does not only take place internally, but is 
also influenced by outside social forces (Kitchin and Tate, 2000). Individuals and social groups 
cannot be considered separate from their societal context. While the political agenda of the positivist 
and interpretive paradigms are implicit in its unacknowledged assumptions, that of the critical 
approach is explicit: social action should be an outcome of critical research. The creation of 
knowledge or understanding should be emancipatory, enabling the researcher and researched to free 
themselves from limiting social forces. Interpretive and positivist science is critiqued in terms of the 
unacknowledged power relations of the research. Critical science, on the other hand, holds that 
science cannot be value-free, and openly acknowledges its ideological assumptions and political 
agenda (Guba, 1990). 
3.2 Philosophical context of the research 
The GIS and Society and PPGIS approaches are clearly situated in the critical paradigm. "The 
social construction of GIS", "GIS and Hegemony", "GIS and marginalisation", "GIS and grassroots 
31 
participation" are some of the strong critiques and themes running through these debates. Indeed, 
recall that both GIS and Society and PPGIS represent calls for the use of GIS as informed by critical 
theory (Taylor and Johnston, 1995; Miller, 1995; Sheppard, 1995; Harris and Weiner, 1995). 
As research contributing to, and occurring in the context of the above field of GIS, this project is 
situated in the critical paradigm. With a focus on exploring the possibilities, within a participatory 
process, of using GIS as a tool for awareness creation, sharing and empowerment among rural 
communities, there is an explicit anticipation of some sort of social change as a product of the 
research process. Unequal power relations, and deterministic social circumstances are openly 
considered. Social relations within the research process are also acknowledged, with issues of 
ownership of the research and participatory process, ownership of knowledge, and of means, being 
constantly returned to. The contradictions and opportunities of using a tool that has been constructed 
from an applied positivist paradigm for purposes of critical research are also acknowledged and 
discussed. 
3.3 The approach to research in critical science 
Although it has been shown that there is no absolute standard by which to evaluate scientific 
methods, sound research should nevertheless involve the effective application of research 
techniques, while remaining in line with the research aims and methodology. Fien and Hillcoat 
(1996) provide a useful introduction to the critical research technique, which will be summarised 
here. 
The three primary data collection techniques in critical research involve observing behaviour, 
listening to informants, and studying documents. These techniques generate what is known in 
critical science as text - analogous to the data produced by speech and action. Central to the creation 
of this text, is the recognition that the observer is not isolated from the observed. What data is 
collected, and how, is influenced by the researcher's interaction with the participants in the 
research". The participants affect the researcher, while the researcher affects the experience or 
position of the participants. Thus the interplay between the researcher and the researched is of 
central concern in critical research (Lather, 1986). In critical science, theory and data are seen as a 
duality, involved in a "dialectical interplay". In other words, theory informs data collection and 
interpretation, but during this process the fmdings provide insights which guide the further collection 
!! Since critical science openly aclmowledges the influence of the researcher on the research, report writing 
of critical science research often takes place in the fIrst person. At times in this thesis, where I have directly 
interacted with the research participants during GIS processes, the writing will be in the style of the fIrst 
person. 
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of data, while allowing for the further development of the theory. The process has two implications 
for research design: 
a) The theory-data duality means that the researcher must proceed carefully and reflectively as the 
research process plays itself out. 
b) The research design cannot follow a predetermined sequence of data collection and analysis. The 
research process involves an ongoing cyclical relationship between developing a theoretical 
framework, and collecting and analysing the data. As a result the researcher "needs to be open to 
issues in the development of the study, with the research design evolving as the participants and 
the researcher gain experience and insights into the processes being investigated" (Fien and 
Hillcoa!, 1996, p. 34). 
This approach to research has generated three major research methods in critical science, namely 
discourse analysis, critical ethnography and action research. The method that has been used in this 
study is Action Research 
3.4 Action Research 
Action Research is seen as a form of practical enquiry characterised by a self-reflecting spiral 
of cycles of "planning, acting, observing and reflecting" (Kernrnis, 1993, p.l78). It is a process 
where action produces experiences, reflections on which deepen our knowledge and understanding 
of things. In tum, this deeper knowledge yields enriched planning and action (Cherry, 1999). Thus 
the outcome of Action Research should be refined practice or effective social outcomes, and 
developed knowledge (Dick, 2000a; Hughes 2000). 
Action Rresearch was developed in the 1940s by a social psychologist Kurt Lewin. The idea at 
the time was to link more closely the social scientific process with social action to address the major 
social problems of the time (Kernrnis and McTaggart 1988). The idea has since developed to become 
a methodology strongly rooted in critical science. One of the most important aspects of this 
methodology is that it provides for local and specific research outcomes to be applied (appropriately) 
to the specific problem that was researched in the first place. This is opposed to the application of 
general principles derived from research associated with the other paradigms, as argued by 
McTaggart (1997, p. 26) 
... [Ilt has been demonstrated time and time again that the application of the researches of others 
(especially positivist research, which blithely claims umversal applicability) in new social, cultural 
and economic contexts, is unlikely to work. People must conduct substantive research themselves on 
the practices that affect their own lives. 
Rather than separating research theory and practice, Action Research represents a means by 
which the two can operate together, in a duality that promotes effectiveness in terms of both the 
research and the practice. 
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The Action Research procedure involves cycles of understanding, planning, acting, reflecting and 
understanding. The distinguishing element of this process is that explicit reflection takes place. 
Rather than passively becoming aware of areas of the research or actions that need to change, the 
researchers consciously and methodically collect evidence on which to base critical reflection 
(McTaggart 1997), from which strategic action flows . 
Action Research has become popular among many researchers because of its responsiveness to 
the situation. In social situations, standardised and predetermined research designs often limit the 
questions that can be asked, the issues that can be taken into account, and the problems that can be 
addressed. This can be highly problematic, because the researcher only develops an understanding 
for a social situation as the research proceeds. It is rare that one is aware of all the dynamics of social 
problems at the outset of the research. Dick (2000a) sees the responsiveness that Action Research 
allows as one of its most important features : 
The virtue of action research is its responsiveness. It is what allows you to turn unpromising 
beginnings into effective endings. It is what allows you to improve both action and research outcomes 
through a process of iteration. If your action research methodology is not responsive to the situation, 
you can't aspire to action outcomes. 
As will be discussed in the following section, it is this responsiveness which has been crucial to 
this research study, since it has occurred within the framework of a dynamic and changing 
participatory process. 
3.5 The character ofthe research project 
One of the greatest difficulties surrounding this research project was that it occurred in the 
context of a newly formed group of people - the Kat River Valley Catchment Forum. It is a group 
that has been constantly evolving as relations, awareness, a sense of purpose, and levels of 
understanding have developed over the year and a half since it fIrst came together. Indeed, the 
changes in the group have occurred in some part as a result of the research process itself. As a 
consequence, the very questions that were posed initially have had to change. The research was to 
explore the possibilities of GIS being a tool for empowerment for catchment management. This 
would be achieved by extractively developing data sets of local spatial realities, and modifying 
existing conventional data so that it was more closely aligned to the existing situation. The process 
would involve all stakeholders in catchment management, and the resultant database would be used 
to run GIS applications with the stakeholders to facilitate more communicative, more consensual, 
and more effective (in a biophysical sense) catchment management. Effectively, the GIS was to form 
some sort of decision support system for catchment management. It is reiterated that the GIS process 
was to exist for its own purposes, and the aim of the study was essentially to determine whether 
empowerment could be promoted as a by-product of the participatory nature of its existence. 
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The initial research aim was formed within a positivist orientation. For example, the nature of the 
GIS process was predetermined. Neat flow diagrams were used to illustrate how the GIS process 
would pan out over time. Assumptions were made about the ability of participants to think spatially, 
let alone participate in GIS applications and analyses for catchment management. Furthermore it was 
assumed that some level of catchment management, in an embryonic phase at least, was in place. 
And perhaps most importantly, the GIS process was to take place on its own terms, as opposed to 
being a tool, the need and purpose for which, would be driven by the issues and needs of the 
catchment community. The emphasis of the research was to develop knowledge about the use of GIS 
in a participatory manner, rather than to bring about social change. 
Subsequent to these initial questions, the situation in the catchment unfolded during the research 
process. It was revealed over a period of months that catchment management structures were still in 
process. It also came to be understood that participation, both in catchment management and in the 
development and running of a GIS, could not take place until the communities of the catchment had 
developed a deeper understanding of, and skills for participation in, these tools, processes and 
structures. Furthermore lack of capacity in terms of finances, infrastructure, levels of networking and 
group mobilisation have proved to be fundamentally limiting factors. 
As it became more apparent that the initial approach was inappropriate for the circumstances in 
the Kat River Valley, the initial research questions were slowly but surely discarded. In place of this 
approach a new set of ideas, and ultimately a new research philosophy, came into play, as the 
intricate processes of empowerment that were taking place in the valley came to be understood. With 
this new understanding, a new role for the GIS was conceived - to operate as a method within the 
participatory process surrounding the establishment and development of the Kat River Valley 
Catchment Forum. This new GIS approach has evolved as the new, participatory framework within 
which it came to be situated has evolved. There has been an interplay between this and the GIS 
practice which has led to new, clearer research questions and outcomes in much the same manner 
described by the action research approach of Dick (2000a). Once the initial questions were 
discarded, a set of "fuzzy questions" took their place, which could only be addressed with a "fuzzy 
approach". But as answers came out of initial steps in the research, both the questions and the 
practical approach became more refined (Figure 3.1). The process has yielded the research aims and 
objectives that are set out in the introductory chapter. It is interesting that it only became clear that 
the work was being, and had been, conducted within an action research framework towards the end 
of the research process. 
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(Less) 
fuzzy methods 
(Less) fuzzy 
Question 
(Less) fuzzy 
answers 
Figure 3.1: Action research often starts with a fuzzy question and methodology; but provided each 
cycle adds to the clarity, this is appropriate (Dick 2000a). 
3.6 Cycles and methods 
The research process has taken place as a number of phases or cycles, and cycles within cycles. 
At the level of practice, there have been eight sets of interaction with the Catchment Forum. These 
will be covered in Chapters 6 to 9. In these chapters, the description of each interaction will 
incorporate an explanation of the way in which the GIS was used or the role that it played. Activities 
included the production of maps with the GIS; participatory appraisals of local communities and the 
catchment using these maps; group mapping of issues, activities, plans and resources; presenting 
back a syothesis of this mapping through the GIS; and the use of GIS to facilitate explanation, 
planning and presentation. The primary sources of data have been the output from the participatory 
mapping exercises (this included spatial data and attribute information). Other forms of data 
collection have included video transcripts of the workshops, post-workshop reports, transcribed 
interviews, notes on discussions and reflections with other workshop facilitators, as well as "notes to 
myself' based on observation and reflection (or "memos to myself' as advocated by Sankaran, 
2000). 
This diversity of techniques for recording data lends to triangulation. Triangulation is considered 
"a process of using multiple perceptions to clarify meaning, verifying the repeatability of an 
observation or interpretation .. . (it) serves also to clarify meaning by identifying different ways the 
phenomenon is being seen" (Stake, 2000, p. 433). The group processes that have been integral to 
the research have lent themselves to the generation of triangulated data in particular (Chambers, 
1992). For example, in participatory mapping, before a phenomenon can be recorded spatially, 
verification takes place among the group as to its position, dimensions and attributes. 
Data analysis took place in terms of inductive analysis (Patton, 1987), which refers to categories 
and themes emerging out of the data rather than being decided on prior to data collection. 
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It should be reiterated that methods and activities in workshops and other engagements were not 
defined at the outset of the research. The GIS formed a part of a participatory process, which has 
meant that its use has been a response to developments, opportunities or needs as the process 
unfolded. Furthermore, the methods related to the GIS research in most workshops were informed 
by the experiences at, and reflections on, previous workshops or engagements. The way GIS and 
maps were used in each engagement will be detailed as each engagement is described!2. 
The methods used in building the initial, conventional GIS database and in the production of 
maps will be dealt with in Chapter 5. 
3.7 The relationship between research and practice 
Some of the literature on Action Research emphasises that it is a process of collective, or group 
reflection, observation and action (Masters, 2000; Hughes, 2000). It should be pointed out here, 
however, that this research project is not Participatory Action Research, where the participants in 
the participatory process are part of initiating, determining and carrying out the research (for a 
description of Participatory Action Research see McTaggart, 1997). Although the participants in the 
Catchment Forum have owned the processes of appraisal analysis and planning, the work that is 
reported here relates specifically to my own research agenda within these processes, my own 
reflection, and the reflections of members of the Catchment Research Group at the Rhodes 
Geography Department. In other words, in this research project, there have been two agendas 
relating to research and practice. Namely the generation of knowledge and the facilitation of the 
development of the Forum. This is an important duality, the consequence being that there are 
tensions between my role as a researcher and my role as a facilitator or practitioner. To be a good 
facilitator, I should not focus too heavily on my own research agenda (where recording information 
for knowledge creation could be primary) when working with the community participants. Practice 
should not be subverted by the research - the practice is part of the agenda of the research, but the 
research is not necessarily the direct agenda ofthe people. 
In critical science the tension between these two sides of the research process is acceptable -
even expected - as long as the practice informs the research and the research informs the practice 
(Lather, 1986). Critical research, and especially Action Research (a form of critical research) is 
about change and empowerment. In Action Research, even if the research only changes or empowers 
the researcher, it can be said that it has been effective and worthwhile. This is argued by Janse van 
Rensburg (quoted in Burt, 1999, p.107): 
... [M]ost of us hold a strong instrumentalist view of research - we wish to produce knowledge that 
can be applied directly in some form of remedial social action, or that would bring about a positive 
12 See chapters 6 to 9. 
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change in a situation .... [M]odernist ideals about the role of research are very often frustrated. In my 
own experience and observations of academic research, the process of doing research and the learning 
of the research participants are what relate most closely to change and development - not the results 
for dissemination. 
In this research project, there have been times when research for the development of lmowledge 
has been relinquished. Tills is especially the case in workshops, where the emphasis has been on 
effective facilitation, rather than on observing and recording data upon which to reflect at a later 
stage. It is accepted that, as a result many subtle, and sometimes not so subtle, pieces of information, 
have not been taken into account. 
3.8 Participatory Rural Appraisal and Action Learning as Action 
Research methods 
The GIS research has evolved from a stand-alone process to one that has become an integral part 
of a participatory process that focuses on developing and empowering the Kat River Valley 
Catchment Forum. Much of this participatory process has drawn from the principles and methods 
embodied by Participatory Rural Appraisal (PRA) and Action Learning, approaches situated both in 
critical science and in Action Research (Chambers, 1994a, Burt, 2000) . The GIS evolved to become 
an important means through which Appraisal and Action Learning took place, and it is in the context 
of these approaches that the research aims and objectives took on their final clarity. PRA and Action 
Learning, will be introduced in the next chapter. 
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4 PARTICPATORY RURAL APPRAISAL (PRA), ACTION LEARNING 
AND GIS IN THE CATCHMENT FORUM PROCESS 
Participatory Rural Appraisal (PRA) and Action Learning are approaches which have at their 
disposal a menu of methods, tools, and/or resources, that can facilitate community empowerment. 
Through these approaches, much of the Catchment Forum development has taken place. The GIS 
has been incorporated as a tool within this people-development process. Since PRA and Action 
learning have provided a framework for the research process, a brief description of each will be 
given in this chapter. Furthermore, the complementarities between GIS for Participation, PRA and 
Action Learning will be considered. 
4.1 PRA 
The most widely acknowledged description of Participatory Rural Appraisal (PRA) is that it is a 
"growing family of approaches and methods to enable local people to share, enhance and analyse 
their knowledge of life and conditions, to plan and to act" (Chambers 1994a, p. 953). 
4.1.1 TheorigiltsojPRA 
PRA, as a product of the growmg use of critical theory in social studies and practice, has 
developed out of the deficiencies of the technicist, top-down, standardised approach to development. 
The modes of development of the 1970s and 80s excluded local involvement in, and ownership of, 
initiatives on the assumption that experts knew best. Recent approaches in contrast emphasise 
bottom up development, focussing on local diversity, the richness and depth of local knowledge, and 
initiatives that are unique to local circumstances. Mukherjee (1993) argues that the ultimate goal of 
development is about transforming the quality oflife of individuals. For rural development the issue 
is how rural perceptions can be revealed and understood so as to (p. 25): 
1. take account of the indigenous knowledge system, 
2. incorporate rural diversity, 
3. make rural communities involved in pursuit of their own well being, and 
4. make professionals' tasks more worthwhile and rewarding in the process of collecting, 
analysing and using the rural information base for development. 
For Mukherjee (1993, p. 26), focussing on rural farmers, it was: 
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[O]f the utmost importance to understand the intricacies of the socia-economic and ecological 
environment within which resource poor farmers operate and to resolve their problems by 
collaborating with them according to their needs and priorities. 
In response to such views, a number of methodologies were developed which aspired to such 
field-oriented, locally focussed appraisals and analyses. These include Activist Participatory 
Research, Agroecosystems Analysis, Applied Anthropology, Field Research on farming systems, 
and, in particular, Rapid Rural Appraisal (RRA) (Chambers, 1992; Pretty et ai, 1995). RRA 
developed in the 1970s as part of a search for methods by which outsiders could learn about rural 
life and conditions in order to plan and implement more appropriate development initiatives. RRA 
can be seen to have three main origins (Chambers, 1994a). The first relates to dissatisfaction with 
biases in the generalised perspectives that outsiders usually had regarding the rural situation. For 
example, these did not take into account spatial, social or seasonal variations in poverty. Such 
generalisations could easily hide the worst poverty and deprivation. Secondly, RRA originated out 
of disillusionment with questionnaire surveys and their results. It had been shown that large-scale 
surveys have often been drawn out, unreliable, filled with redundant information, and misleading. 
The third origin relates to the realisation that locally generated knowledge drawn from indigenous 
knowledge systems can be reliable, cost efficient, and effective. 
RRA had focussed on extractive learning by outsiders in order to facilitate more appropriate 
development. PRA, in tum, emerged out of the realisation in development circles that it was more 
desirable for local communities to conduct their own appraisals, analyses and planning process. The 
advantage being that not only would initiatives be appropriate, but they would also be more 
sustainable, because there would be far greater community ownership of those initiatives. 
Effectively, the initiative would come from the community. In addition, community awareness of 
their own circumstances, as well as empowerment through learned analysis techniques, would be 
enhanced. 
4.1.2 The prillciples of PRA 
The three basic components of PRA have come to be seen as methods, behaviour and attitude, 
and sharing (Chambers, 1994b). Participatory methods should facilitate the type of local analysis 
that had previously been done by outsiders. For outsiders to promote such analyses, changes in 
attitude and behaviour traditionally adopted by the professional are required. For local people to 
confidently and openly express their knowledge and conduct their own appraisal and analyses, 
outside professionals have to "step off their pedestals, sit down, 'hand over the stick', and listen and 
learn" (Chambers, 1994b, p. 1438). The third component ofPRA is sharing. This involves sharing of 
knowledge and experiences among both locals and professionals. Based on these three pillars of 
PRA, the principles by which the approach operates are as follows: 
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~ Facilitation 
~ Optimising trade-offs 
~ Offsetting Biases and Triangulating 
~ Listening and learning, learning rapidly and progressively, and learning through 
participation. 
~ Self-critical awareness and responsibility 
~ Sharing of information 
For a more detailed description of these principles, see Chambers (1992), Mukherjee (1993), 
Pretty e/ al (1995). 
4.1.3 PRA and GIS 
Recall that in emphasizing "GIS in Participatory Research" Abbot e/ al (1998) considered 
whether GIS could prove a useful complement to the range of tools and methods presently being 
used in PRA. There are many methods available to the PRA practitioner. Chambers (1994a), for 
example, describes thirty, and more are being added to this list as time goes by. These range from 
visual analyses, to interviewing and sampling methods, to group and team dynamics methods 
(Chambers, 1992; Mukherjee, 1993; Chambers, 1994a). The category of interest to this study is 
visual analysis. 
Diagramming and visual sharing is claimed as one of the aspects of PRA that make it distinctive 
from other field-oriented methodologies. The advantages of visual methods are numerous. Chambers 
(1992 pp. 22-23) describes the usefulness of these methods in terms of promoting equal 
participation, sharing, validation, and learning; 
With a questionnaire slUVey, information is appropriated by the outsider. It is transferred from the 
words of the person interviewed to the paper of the questionnaire schedule where it becomes the 
possession of the interviewer. The learning is one-off. The information becomes personal and private, 
unverified and owned by the interviewer. In contrast, with visual sharing of a map, model diagram, or 
units (stones, seeds, small fruits etc) used for ranking, scoring counting or quantification, all who are 
present can see, point to, discuss, manipulate, and alter physical objects or representations. 
Triangulation takes place with people cross-checking and correcting each other. The learning process 
is progressive. The information is visible, semi-permanent, and public, and is checked, verified, 
amended, added to, and owned by the participants. 
Visual methods are empowering in that all group members can participate - both men and 
women, young and old, literate and illiterate. It allows people to convey abstract concepts which, for 
some, would be difficult to describe by verbal means (Pretty et ai, 1995). The methods also 
stimulate group discussion, help people present their views, and provide a focus around which less 
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confrontational negotiation can take place. With regards to this latter aspect, diagrams can often be a 
means of diffusing tension "by making agreed fact visible and differences explicit, focussing the 
public debate on physical things rather than on individual people" (Chambers, 1994b, p. 1445). 
Diagramming also helps the outsider to visualise the issues under discussion, and reveal preferences 
and perceptions that are otherwise obscure (Mukherjee, 1993). 
One of the most used visual methods are participatory mapping and modelling (which includes 
participatory resource mapping) and participatory analysis of maps (Bitter, 2000). With participatory 
mapping and modelling, villagers prepare maps or models of their situation, portraying situations 
from the distribution and quality of resources, to variations in social and economic status. Locally 
available or simple resources are used to create these maps, such as stones or seeds and chalk. The 
maps are often created on a flat piece of ground. 
One of the shortcomings of these models is that they are not permanent. An answer to this is to 
conduct the mapping on paper so that it can be folded up and stored away for future reference. 
However, for a number of practitioners, for example Bitter (2000), it is just as easy, and for some 
purposes, more effective, to use aerial photographs as a backdrop. Not only can an analysis of the 
aerial photograph be integrated into the participatory mapping, but the information that is generated 
is geographically referenced, if not geometrically correct. This is particularly the case when the 
aerial photograph has been orthorectified. By conducting participatory mapping and analysis using 
aerial photographs, not only do the communities benefit from the sharing, appraisal and analysis, but 
the geo-referenced output can be integrated with other spatial data. This can add value to the 
mapping process by allowing analysis using other variables. The tool that can perhaps most 
effectively deal with these outputs and perform the integration with other data, is GIS. There is also 
the possibility that GIS can promote the more effective dissemination and presentation of such data, 
not only in a local context, but also in a more regional context. Therefore there are possibilities that a 
participatory mapping process that makes use of GIS not only facilitates the empowerment of locals 
in terms of their personal capacities and local situations, but also in terms of a broader set of 
circumstances. 
4.2 Action Learning 
Action Learning has become an important approach to Environmental Education in South Africa, 
particularly in the context of Outcomes Based Education (Lotz-Sisitka and Raven, 2001; 
O'Donoghue, 2001). In the Catchment Forum process, learning about the catchment environment 
through the mechanism of Active Learning has been an ongoing process. As with PRA, Action 
Learning is influenced by Action Research. In the context of rural development, Action Learning is 
not a form of education that simply leads to a product in terms of knowledge. Rather it is a 
framework for engaging with issues (usually in a group), which, as an offshoot, leads to developed 
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skills and understanding. Essentially it is a process of consciously learning through experience. 
Action Learning principles include the ideas that (adapted from Burt, 2001, pp. 3-4); 
C, Education is a process of empowering or enabling learners; 
C, Education is critical in that it provides learners with the skills to understand and address 
problems within their own context; 
C, Education is about creating an experience, which can neither be defined nor completely 
understood, the sole purpose of which is to engage with a process oflearning; 
C, Since knowledge is constructed (Active Learning is based on the theory of Constructivism), the 
learning experience should focus on the context of the learner; 
C, Learning processes are encouraged to become more interactive, more stimulating and more 
challenging as we begin to understand that we learn better when creatively and actively 
engaged in an experience. 
The Action Learning framework is illustrated in Figure 4.1. The framework consists of cycles of 
assessment or reflection, investigation, reporting, and action around a focus or issue. In other terms, 
Active Learning facilitates the development of insights and competence for dealing with an issue. 
Or, dealing with an issue, within the Active Learning framework, leads to developed insights and 
competence. There are outcomes both in terms of learning and in terms of action or empowerment. 
How will we 
investigate the 
issue? 
loping insights and competence 
better environmental management 
and Ii choices 
Figure 4.1: The Active Learning framework (from O'Donoghue, 2001). The 
framework facilitates learning around a focus or issue. 
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4.2.1 Action Learning and GIS 
Learning takes place both from investigating an issue, and from taking action. In focussing on 
catchment management, GIS can represent a resource based on which investigation and analysis can 
take place. This includes investigation of the catchment and local environment from a spatial 
perspective through map-based appraisals and mapping (as described in the section on GIS and 
PRA). There is the potential for GIS to facilitate the reporting of findings through facilitating 
presentation (AI Kodmonay, 2000). There is the potential for GIS to facilitate the planning of local 
and catchment actions: maps can form the basis on which the placement and/or spatial design of on-
ground works can be negotiated and optimised, or on which alternatives can be developed. Finally, 
in the process of investigation, there are potentials for learning to take place in terms of developed 
map skills and an enhanced understanding of the local and catchment environment. 
4.3 PRA, Action Learning and the GIS research 
In the Kat River Valley Catchment Forum development process, Action Learning and PRA have 
been used in an integrated manner. They are closely linked. Both are oriented towards deepening 
people's understanding of situations so that they are further enabled to take action. Both focus on 
empowering people. In PRA, the goal is not only to promote community appraisal, sharing and 
ownership of initiatives, but also to enable communities to become the central actors in planning and 
implementation. Chambers (1994b) argues that (p. 1444): 
Those who, through a PRA process express and share what they already know, also learn through that 
expression and sharing. Those who investigate and observe add to their knowledge. Those who 
analyse become yet more aware and reach new understanding. Those who plan and then implement 
what they have planned take command, and further learn through experience and action. 
Notice that the author is simply describing a process of learning through action. Action Learning 
and PRA go hand-in-hand. 
Empowerment for participation in catchment management has been the agenda for engagements 
between the Rhodes University Catchment Research Group (CRG), and the Catchment Forum. 
Exploring the potential contribution of GIS to this empowerment process has been the aim of this 
research. In particular, the contribution of GIS to sharing, and to a developed understanding of the 
catchment, among the Forum members. The above sections and the preceding chapters have 
introduced the context within which the role of GIS in the Forum process should be considered. The 
next chapter (Chapter 5) will detail the nature of the initial GIS database, after which the next four 
chapters (Chapters 6 - 9) will document and reflect on the use of GIS in eight CRG engagements 
with the Forum. 
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5 PREPARATION OF CONVENTIONAL GIS DATA LAYERS 
5.1 Introduction 
Central to the participatory GIS process was the development of a database of spatial layers 
based on which mapping, the development of spatial concepts, awareness creation, and spatial 
analyses could take place. For GIS software ArcView 3.2 was used on MS Windows 98. PC ArcInfo 
was used for digiti sing off hard-copy maps, while IDRISI and TnTMips were used at times for data 
conversion. 
The data accumulation process extended over a number of months in the first half of 2000 and 
yielded the following layers: Topographic data from which a Digital Elevation Model (DEM) was 
derived; a Landsat TM image; a delineation of the catchment boundary; cadastral data; ward 
boundaries; and geology. In August 2000, a series of aerial photographs of the catchment were 
obtained, from which geocorrected images were derived. The data were transformed to ArcView 
compatible format and projected to the Transverse Mercator projection using the Clarke 1880 datum 
with a central meridian of 27 degrees East. A more detailed description of the data processing 
follows in Table 5.1. 
Table 5.1: Spatial data acquired for the Kat River Valley, giving associated details. 
Spatial Data Description Type Source Initial Source 
Projection and type, scale 
file structure. and date 
Catchment Delineation of Vector WRC: Water Geographic Digitised 
Boundary boundary of Kat Resources of South Coordinates. from paper 
Valley Africa Shapefiles. maps, 
1:50000 
Topographic Roads, Streets, Vector Director General: Geographic Digitised 
Data Layers Railroads, Built-up Surveys and Mapping, Coordinates. from paper 
areas, Power lines, Mowbray. Data agent: Shapefiles. maps, 
Rivers, Dams, Computer Foundation, 1 :50000, 
Furrows, 20m Pretoria. 1979 
Contours 
Digital Sampled at 200m Raster Director General: Geographic Plotted 
Elevation intervals Surveys and Mapping, Coordinates. from 
Model Mowbray Idrisi Raster stereo 
format. ~airs. 
Digital Sampled at 50m Raster Derived from 20m Transverse 20m 
Elevation intervals contours (topographic Mercator. digital 
Model layers) Arcview Grid. contours, 
1 :50000 
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Cadastral Data TRC boundaries, Vector Trigonometrical Geographic 
TLC boundaries, Survey Data Coordinates. 
Tribal authority Regis file 
boundaries, Farm format. 
boundaries. Farm 
Names. 
Landsat Image Landsat Thematic Image Satellite Applications No projection. Band 3, 4 
Mapper, 30m Centre (through Idrisi Raster and 5, 
resolution Agricultural Research Format. February 
Commission). 1994. 
Aerial Grey Scale Image Director General: None Scanned at 
Photographs Surveys and Mapping, RUfrom 
Mowbray (through prints, 1985 
Kat River Valley and 1996. 
Citrus Cooperative) 
Administrative Ward Boundaries, Vector Demarcation Board Geographic Digitised at 
Boundaries TLC boundaries, Coordinates RUfrom 
TRC boundaries. paper map, 
May 2000. 
Geology Vector Geological Survey, Transverse Digitised at 
Pretoria Mercator, RUfrom 
Clarke 1880, paper map, 
27E, 1:250000, 
1974. 
5.2 Catchment boundary 
The catchment boundary for the Kat River was extracted from the WR90 data set by highlighting 
the relevant polygon and saving to a shapefile. The Polygon was projected using the A V Projector 
extension. 
5.3 Topographic Data Layers 
Data merged from the following map sheets were obtained: 3226 BC, BD, CB, CD, DA, DB, 
DC, DD; 3326 BA, BB. The 21 data layers were batch-projected using the BatchProject script 
obtained from the ESRI Arc scripts website. Unfortunately this data contained topological errors. 
These were rectified by importing the shapefiles to ArcInfo using the "shapearc" command, editing 
and cleaning the data, and then converting it back to shapefile format. The contour data contained a 
number of elevation labelling errors, which were rectified by editing the attribute tables. 
5.4 DEM 
The following 200m DEMs were obtained from the Agricultural Research Commission: 3226 a-d 
and 3326 a and b. Converting the data from IDRISI format to ArcView grid format was hampered 
by the lack of an IDRISI-ARCVIEW conversion module in either IDRISI or in AV. Conversion was 
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finally accomplished by exporting the IDRISI raster file to an ASCII text file, then reformatting the 
header of the string of elevation integers in a word processor according to the following structure: 
ncols , .. 
nrows ... 
xllcorner .. . 
yllcorner .. . 
cellsize ... 
nodata value ,., 
Header information was obtained from the text file accompanying the binary version of the 
IDRISI raster export process. The formatted files were then imported to A V using the "import data 
source" (ASCII RASTER) module of the Spatial Analyst extension. Information regarding this 
conversion procedure was obtained from the ESRI users forum. 
In September 2000 a higher resolution DEM was required for the modelling of sub-catchments in 
the valley. A 50m resolution DEM was derived by creating a Triangulated Irregular Network (TIN) 
from the I: 5000 contour data, and then interpolating a GRID. 
5.5 Corrected Landsat Image 
5.5.1 Acquisition 
The acquisition of satellite imagery directly from the Satellite Applications Centre at 
Hartebeespoort was beyond the means of this project. For example, an uncorrected, un-referenced 
Landsat TM image costs between R3000-00 and R7000-00 while a Spot image costs upwards of 
R10000. However, through its links with the Agricultural Research Commission, the Catchment 
Research Group (CRG) was able to obtain bands 3, 4 and 5 (red, near-infrared and mid-infrared) of a 
February 1994 Landsat TM scene. Although these would yield false colours as backdrops to maps of 
the catchment, the image was nevertheless deemed to be useful to the project. 
Unfortunately each Landsat TM band was supplied separately in .tiff and .img format: although 
each band could be viewed individually in grey-scale, they could not be imported as a multi-band 
image in the ArcView Image Analysis extension (version 1.0). This data transfer problem was 
eventually overcome by importing the data as a simple array in TNT MIPS GIS software, stacking 
the three bands, and then converting the multiple band file to ERDAS .Ian format, which is 
compatible with Arc View. 
5.5.2 Image rectification 
Rectification is the transformation of a set of image pixels to a map coordinate system. 
Rectification is particularly important with satellite images since they contain systematic scan-line 
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displacement errors due to the satellite orbital path and the rotation of the earth (See Sabins, 1987, 
Chapter 7). Furthermore, since the satellite image is a two-dimensional representation of the surface 
of a spheroid, transformation to a planar coordinate system requires a process of image "rubber-
sheeting". Such rectification takes place by means of transformation algorithms. The Arcview bnage 
Analysis (v.l.O) Align tool uses two default transformation algorithms, namely affine and 
polynomial. 
For the rectification of the satellite image, image-to-feature theme transformation took place, 
using 1 :50000 topographic features as control points (such as crossroads, dam walls and river 
confluences). Once rectification had taken place the pixels were resampled using Bilinear 
Interpolation, and the product saved as a separate file. 
5.5.3 Assignment of colours and image processing 
The band characteristics and their colour assignments are shown in table 5.2 
below. 
Table 5.2: Band characteristics and their assignment of colours for the research. 
TMBand Wavelength Spectral Region Target Reflectance Assigned colour in 
3 
4 
5 
this project 
0.63-0.69 Red Chlorophyll absorption Blue 
0.76-0.90 Near-IR Delineation of water bodies green 
1.55-1.75 Mid-IR Vegetative and soil moisture red 
Although it would seem obvious to assign red to the red band, this results in reversal where 
colours with shorter wavelengths represent bands with longer wavelengths. This yields an image 
which can be confusing at first sight (see figure 5.1), where, for example, the colour of water is 
represented as red. By assigning Blue to band three and red to band five , the colour spectrum is 
simply being shifted down the electromagnetic frequency spectrum. The result is an image that is 
more easily interpreted (see figure 5.2). For example water is represented by blue, while the 
graduation from healthy vegetation cover to sparse or scrub vegetation is accompanied by a change 
from dark green to pink. For the purposes of developing an awareness of the character of the 
catchment among local rural communities, this is clearly the better choice. 
Once the colours had been assigned, histogram stretches were performed on each band. This 
involves stretching the greyscale value frequency input histogram of each band to cover a greater 
cross-section of the grey-scale values (I - 255) to improve contrast and the visibility of features in 
the image. (For more information on satellite image processing, see Sabins (1987, Chapter 7). 
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Figure 51: Assignment of red to band 3, green to 
band 4 and blue to band 5. 
5.6 Corrected aerial photographs 
Figure 5.2: Assignment of blue to band 3, 
green to band 4 and red to band 5. 
In September 2000 the Catchment Forum carried out a detailed erosion mapping exercise. Until 
then, the satellite image had been used for the mapping, but with a pixel size representing 30m' on 
the ground, the resolution was not fine enough for the scale of mapping required. A set of 
orthophoto maps had been obtained from the Department of Agriculture in Bisho, but these only 
covered the eastern side of the catchment, and they were created in 1975. Apart from these, it would 
appear that there are no orthophoto maps of the Kat River Val1ey available. In August 2000 a set of 
1:30 000 1985 aerial photographs covering the entire upper and middle Kat Valley, was borrowed 
from the Kat Valley Citrus cooperative. These, together with two I: 60 000 1996 aerial photographs, 
were scanned and included in the Kat Valley database. 
5.6.1 Rectification 
Aerial photographs, like satellite images, are distorted as a result of the curvature of the earth, 
changes in the terrain, and in particular, the geometry of the camera. Distortion is usually least at the 
centre of the photograph, but reaches a maximum at the edges. These distortions can be rectified by 
stereo-correlation using stereo photographic pairs, by monoplotting using a OEM, or simply by 
rubber sheeting. Although OEM based orthorectification software was available, the inclusion of 
fudicial marks in the scanning process was limited by the size of a conventional scanner, while 
camera calibration data for the aerial photographs was expensive. Rubber-sheeting, on the other 
hand, requires the least sophisticated software and equipment, although it also yields the least 
accurate results. However, since sub-metre accuracy was not necessary for this participatory 
mapping process, rubber sheeting using the Image Analysis alignment tool was considered 
satisfactory. 
18 aerial photographs which best represented the different communities in the upper Kat were 
selected and rectified. In combination with using topographic features, intersections of the more 
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accurate cadastral botmdaries were used as control points: fence-lines coinciding with the cadastral 
boundaries were often clearly visible in the photographs. 
5.7 Cadastral data 
Cadastral data were supplied from the Surveyor General in Regis .FEA file format. Data 
conversion required the installation and running of FE A to Shapefile conversion software. 
5.8 Ward boundaries 
A Demarcations Board (May) 2000 map of ward boundaries for the Kat Valley area was obtained 
from the Alice Municipality. The intention was to use ward boundaries as options for the 
development of water user association sub-catchment boundaries by the WUA steering committee. 
The ward boundaries were digitised from the map using the ArcEdit module of ArcInfo. ArcEdit 
was also used to build, clean and edit the data. Attribute data was added to the spatial data in 
ArcView. 
5.9 Geology 
The relevant section of the 1:250 000 geological map for the region was scarmed in sections, 
brought into ArcView and geo-referenced. Using these geo-referenced images, the geology of the 
Kat Valley was digitised on-screen using the ArcView digitiser extension. The advantage of 
digitising on-screen is that by zooming in to the feature in question, an improved degree of precision 
can be achieved. Such precision was particularly useful when digitising the fine network of doliritic 
dykes in the area. 
5.10 Discussion 
This chapter has presented a brief description of the GIS data preparation. In the preparation 
process, numerous difficulties and issues were encountered. Much could be discussed about data 
exchange standards, data supply protocols and the public availability of information in South Africa; 
compatibility between software types; limits and bugs within GIS and other software; and technical 
difficulties that had to be dealt with in digitising, in preparing ArcView projects, in running 
analyses, and in converting layouts to hardcopy format. However this thesis is not the platform for 
detailed discussions around these more technical GIS issues. The research has been about GIS for 
Participation, and although the technical component of the GIS is fundamental to the research, many 
of the issues encountered and procedures used are not unique. These issues would be dealt with 
more appropriately (and in most cases have already been dealt with by others) in technical GIS 
journals and texts, and software-specific or user-community discussion forums. 
However, considering the brevity of this chapter, the amount of time that was put into the lab-
based GIS component of the research should not be underestimated. Many months were devoted to 
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finding, acquiring and preparing the data. For example the attempt to import the satellite data into 
Arc View as a composite image took place over a number of weeks; over a year was spent in trying 
to get the supplier to provide error-free contour data; and orthophoto maps, aerial photographs and 
up-to-date information from the Demarcation Board were acquired through months of effort . 
. As will be detailed in later chapters, six engagements with the Catchment Forum required the 
preparation of sets of hardcopy layouts. In many cases each village required a dedicated set of 
layouts. As a result of difficulties caused by high resolution images and the way that ArcView stores 
projects, as well as problems encountered with printing facilities, the creation and printing of each 
set of GIS layouts often took over a week. 
Perhaps the major technical limit encountered in the GIS process was the lack of processing 
power in the laptop computer that was used in the field. This precluded the use of 3-dimensional GIS 
representations of the landscape. The possibilities that the 3-D analyst provided for the development 
of catchment concepts, and particularly an understanding of the Kat River catchment among the 
Forum participants were significant. 
The processing and use of spatial information generated by the Catchment Forum participants 
will be dealt with in the following chapters. 
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6 MAP BASED CATCHMENT AWARENESS WORKSHOP AND 
CATCHMENT TRANSECT 
6.1 The engagement chapters: a note about structure 
To restate the approach to research in critical science: the research design should not follow a 
predetermined sequence of data collection and analysis. The research process involves an ongoing 
cyclical relationship between developing a theoretical framework, and collecting and analysing the 
data (Fien and Hillcoat, 1996). In Action Research, the aims and objectives, and approaches and 
methods, are revisited and developed as the research proceeds (Dick 2000a). This research 
framework has ramifications for the way that the thesis is structured. For example it would be false 
to reflect in the structure that there was a clear set of objectives, and a predetermined plan of action 
and sequence of methods. The aim of Action Research is to maximise the effectiveness of practice 
by ensuring responsiveness and relevance. A rigid structure would not allow such responsiveness to 
evolving people development frameworks to be reflected. 
Chapters 6 to 9 are a documentation of eight engagements between the GIS process and the 
Catchment Forum" . Each engagement represents a research cycle of understanding, planning, action 
and reflection. It follows that the traditional thesis format of allocating a separate chapter to the 
method, the results, the analysis and the discussion will not be followed. Rather, and where 
applicable, the documentation of each engagement includes it's own set of methods, results, analyses 
and reflections or discussions. Each cycle is documented in chronological order to give an 
understanding of the development in thinking and practice surrounding the GIS for Participation as it 
took place over time; in the research, the whole of each cycle, including planning and reflection, 
informed the next engagement in terms of thinking and practice. This thesis is about a process, and 
therefore its structure should be authentic to that process. 
It could be argued that the reflections and discussion about each engagement should follow some 
sort of structure. For example, that the discussion should be structured in terms of the thesis aims 
and objectives. As far as possible such a structure will be followed. But this is not conformed to all 
the time for the following reasons: 
@ The aims and objectives, or research question had not been fmalised at the time that many 
engagements took place. Recall that Action Research starts off with a fuzzy set of questions and 
methodology, but as each cycle takes place, these become clearer (Dick, 2000a). 
IJ A timeline of the engagements between the Catclunent Forum and the Catclunent Research Group can be 
found in Chapter 10, Figure 10.2. 
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@ Reflections did not follow a pre-set structure. Rather, they were responsive to what happened 
during the engagement. For example: What went right? What went wrong? What are the lessons in 
this? What should change in our approach? From our engagement, what can we conclude about the 
changing needs of the Forum? In retrospect, perhaps an overarching set of guiding questions may 
have resulted in more sound reflections. 
@ Some of the engagements did not result in a comprehensive set of observations. Nor did these 
observations necessarily conform to any particular theme in the research. But they may have thrown 
new light onto the research process, or have led to the further development of the research question 
or alms. 
In summary Chapters 6 to 9 are not a rigid representation of a set of methods, results, analyses 
and discussions. Rather, they are a representation of a fluid process. Reflections have resulted in the 
emergence of a set of themes and lessons specific to each engagement. These themes and lessons 
will be further integrated in the discussion chapter. 
6.2 Build up to the workshop 
Recall that in March 2000 nine two-day environmental workshops had been held in the upper 
section of the Kat, incorporating 15 villages. Some of the problems and solutions identified in these 
workshops are shown in table 5.3 below. 
Table 5.3: Selected problems and their solutions identified at the 9 environmental workshops 
held in March 2000 among the Kat Valley rural communities. (Taken from Motteux, 2000b) 
Problem Solution 
No voice in water flow (i.e. dam Need information 
release schedule) 
People need to become responsible for our environment our health. 
People are lazy and have no care Need community to take action and ensure that people are not harming the environment. 
Need to communicate with all people in the catchment. 
Up-stream people have no Everyone must care for the river. 
respect. Need to understand up-down effects. 
No communication in villages Need to come together. 
and between villages. Need everyone to become responsible. 
Dirty water Keep water supplies clean. 
Coming out of these workshops was the clear recognition that collective action, or at least 
communication, was necessary at a catchment level. At the request of the communities, a follow-up 
set of Way-Forward workshops was held in early July, one of the purposes of which was to finalise 
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representatives for the Catchment Forum. The Forum met for the fIrst time at Ntilini on the 12''' of 
July 2000. 
6.3 Purpose of the workshop 
This workshop was to be part of the last phase of the Kat River Valley Proj ect run by Nicole 
Motteux. Once the Forum had been established and had developed some sort of momentum, the 
KRVP would withdraw. It was hoped that the activities of other CRG researchers would ensure that 
the momentum of the Forum would be maintained. This and the next workshop would also serve as 
a point of entry for the GIS research, and, in a sense a transition process in terms of research 
activities at Rhodes Geography Department. Since the KRVP objectives at the time went hand-in-
hand with those of the GIS research objectives, the Catchment Awareness workshop and the Action 
Planning workshops were entirely joint efforts involving much cost sharing and integration of 
functions . 
Some the j oint purposes of the workshop were as follows. 
® To allow the members of the Forum to meet one another, to develop a sense of cooperation, and a 
sense of group identity. 
® By means of maps, mapping exercises, and a "bus transect", to conduct an appraisal of the 
catchment. Through this, it was hoped that each representative would have built a picture of the 
extent of the catchment, the condition of the villages in relation to their position and the issues in 
the upper catchment, and to have further developed their understanding of catchment processes and 
linkages. 
® To extend the concept of linear up-stream - down-stream linkages to the idea of catchment 
processes taking place over a two dimensional continuum - the catchment surface. 
® Through an introduction to mapping concepts and the development of an understanding of issues at 
a catchment scale, to enable the members of the Forum to effectively participate in the map-based 
Action Planning workshop that would take place later that month. 
Some of the intentions specifIc to the GIS research process at the time were as follows: 
® To get an idea of the way in which the community representatives work with spatial concepts. 
® To gauge the ability of the representatives to work with maps and to understand GIS based spatial 
concepts. Based on this, the level at which the Forum could contribute to the development and 
application of the stand-alone GIS could be assessed. 
® To acquire data representing local realities and issues for incorporation into the conventional GIS 
database in order to make it more participatory. 
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6.4 Preparations for the workshop 
What follows is a general description of the build-up to a workshop with the Catclunent Forum. 
Naturally each workshop is entirely different, although essentially the workshop preparations have 
tended to follow the same practical steps. Group reflections among the CRG have shown that 
creative forethought, harmony of purpose and close communication between workshop organisers 
and facilitators provides the foundation for an effective workshop. 
Preparation for the running of a workshop usually involves a build-up over a number of weeks. 
One of the first activities is a meeting of all researchers, administrators and facilitators involved in 
the workshop to ensure an agreement of purpose and approaches and to ensure coordinated planning. 
This first meeting is usually followed up by meetings where ideas are developed, knowledge gaps 
filled where necessary, and skills are reinforced. 
In terms of practicalities, one of the first tasks is to fmd a venue, to write and translate invitations, 
and where necessary, to write starter documents . Since few of the Catclunent Forum members are 
easily contactable, one of the facilitators must go out a week or two beforehand to invite the 
members to the workshop, provide them with starter documents and ask them to communicate with 
their community over issues relevant to the workshop so that they are well prepared on the day. 
Since none of the Forum members have means of transport, up to three busses must be booked and 
drivers engaged. Pick-up times must be arranged for each community and included in the invitation. 
Depending on the venue, cooks and catering facilities must be arranged and food bought the day 
before the workshop. Other activities in the build up to a workshop include the organisation of 
equipment and stationary, and the preparation of documents. 
6.5 GIS preparations 
As stated above, one of the important aims of this workshop was to situate each village and its 
issues in the context of the catclunent. One of the possibilities for the development of this idea 
among Forum representatives would be to create a series of maps for each participant ranging from 
the local scale, to the sub-catclunent scale, to the catclunent scale. Thus local issues could be 
considered in the context of the needs and status of the upper catclunent, which, in turn, could be 
considered in terms of the entire catclunent. 
Such a pamphlet of maps was created which included a set of tasks for the Forum members to 
complete (see appendix I). The Landsat image was used as the background for all the maps, onto 
which selected I :50000 topographic layers and the catclunent boundary had been overlayed. On the 
catclunent scale map only the larger centres were labelled, while all the villages were labelled in the 
remaining maps. Note that once the satellite image is zoomed in to a scale of I :40000 and more, 
detail is limited by its 30m pixel resolution. Three sets ofpamph1et were created: one for the villages 
from Seymour to UpsherlParadise, one for villages from Picardy to Tidbury' s Toll and one for 
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villages from Gonzana to Ntilini. Among the tasks set for each member would be to conduct a 
mapping exercise at home with their friends or families, and to use the maps to observe and act on 
environmental concerns in their community 
The above maps would be for the members to take home. In order for the mapped issues for each 
community to be collated into a single data set, mapping exercises during the workshop would be 
conducted on separate maps which would be returned to Rhodes University. Since this mapping 
would take place only at the local scale, prints of the three large scale maps were made. The 
exercises that would take place with the use of these maps would include the following (see 
appendix 2); 
@ Locating communities on the map and delineating community boundary; 
@ Listing good and bad environmental issues, and then mapping these issues; 
@ Mapping community activities, and; 
@ Tracing the effect of community activities on downstream residents. 
6.6 Workshop activities 
What follows is a detailed record and set of observations of the workshop as it unfolded. This is 
intended to give an idea of the initial level of engagement between the researchers and the Forum, 
the abilities and attitude of the Forum members, and the style in which the workshop was conducted. 
The workshop started at 10;30 am once all the workshop participants had been collected. After 
introductions, the workshop was to begin by an explanation of the maps, followed by a process of 
familiarisation including some demonstrations, discussions and exercises, after which the bus tour 
through the upper section of the catchment would take place, ending off with lunch at Fairbairn (see 
Figure 1.2). 
6.6.1 Explanation a/the catchment scale map 
It was explained that the purpose of this map was to provide the Forum members with an 
understanding of where they were situated in the catchment; to provide a knowledge of the spatial 
extent of the catchment; and to give them an idea of the location and spatial relations of features and 
communities in the catchment. The map was then used to explain the relationship between the 
environmental condition of the catchment, and the health of the river. It was shown on the map that 
water flowing into the river comes from every part of the catchment, and therefore it is important to 
look after the whole catchment and not only the river if water quality is to be improved. The 
example of overgrazing and resultant washing of silt into the river was used to illustrate this point. 
6.6.2 Introduction a/purpose a/the map exercise 
The reasons for the exercise, as set out in the overall workshop objectives above, was given. It 
was emphasised, however, that the results of the map exercise would be collated into a (GIS) 
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computer system at Rhodes, and presented back to the participants at the next Forum meeting. It was 
explained that this would be a way of sharing village issues and members' perceptions with one 
another, and with other stakeholders. 
6.6.3 Map orientation, explanations, and questions and answers (medium scale map) 
Map orientation began by asking one of the members to point out to all the others in the group, 
where we, in Ntilini, were situated on the map. Once it was confirmed that all the members had 
found Ntilini, another group member was asked to point out to the others where the hill to the east of 
us was situated on the map. At this point, it became apparent that people were not familiar with the 
concept of orientating the map to the landscape. People were reminded of the concept of north, 
south, east and west, where it was explained that east is where the sun rises (east in Xhosa is 
mpumalanga - the rising of the sun), west is where it sets. From this, north and south was 
extrapolated, and used to orientate the map to the landscape with the aid of the north arrow on the 
map. Furthermore, after showing the group how to link up features on the map to those in the 
legend, it was pointed out that the arterial road running through the catchment, together with the Kat 
River, are generally oriented north to south. By aligning the river and road in the map to the river 
and road in reality, people could align their maps correctly with respect to the surrounding landscape 
(Figure 6.1) . Once people were familiar with orientating the map to the landscape, they could point 
out, for example, that "this mountain on the map is that mountain over there" and that "this road on 
the map is that road over there". 
Figure 6.1: Finding features in the surrounding 
landscape on the map. 
Figure 6.2: Participants 
explaining to each other the 
location and features of their 
villages. 
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At this stage, people were given a chance to chat to the person sitting next to them about what 
they had learned. People became involved in showing each other, among other things, where their 
community was on the map, where the Kat Dam was, where lands were being ploughed and planted, 
where Fort Beaufort (the nearest town) was and where various roads were (Figure 6.2) . People soon 
began to ask what the various colours on the map represented, so it was decided to explain to people 
the concept ofa satellite image. A camera was used to explain how a 'photograph' was taken of the 
ground. By going higher and higher from the ground, more and more of the area could be ' seen' by 
the camera, until it was eventually high enough to take a 'photograph' of the entire catchment. It was 
explained that this camera (sensor) was mounted on a satellite, which is situated above the 
atmosphere. Thus the maps that we were looking at were not merely drawings from someone's 
head, but rather a 'photograph' of the catchment. Knowing that the map was some sort of 
photograph of the catchment, people were asked to try to interpret to colours of the map. Some 
answers were as follows: 
® The pink represents bare ground and hard places. 
® Blue represents water 
® Green represents the mountains. 
By pursuing the link between mountains and greenness on the map, it came to be understood by 
the participants that green more accurately represents healthy vegetation and dense ground cover. 
At this point, two things were pointed out. Firstly that all the grass was dry and brown outside 
(recall that this workshop took place in mid-winter), and yet there was so much green in the 
'photograph'. It was explained that this had, in part, to do with the fact that the image was captured 
in February 1994, which was during a wet season. Secondly, the satellite "camera" does not 
represent colours on the ground the same way that our eyes see them. It shows even the brownish 
grass as a shade of green depending on how much moisture and chlorophyll there is in the plant. On 
the other hand, it shows areas with low moisture and sparse to no vegetation cover as pink. In other 
words, pink could represent dongas, overgrazed or degraded areas, settlements and towns, or newly 
cultivated or bare lands. Interestingly enough, the upper slopes of the catchment were green, 
graduating to predominantly pink in the valley and lower reaches. Some of the explanations for this 
phenomenon offered by the members were: 
® The graduation was caused by the shadows of the mountains. 
® There are forests in the mountains but not in the valleys. 
® There is more rain in the mountains than in the valleys. 
One of the researchers pointed out that perhaps in addition to these explanations, the graduation 
from green to brown to pink correlates with the high population densities along the valley bottom, 
resulting in less healthy vegetation. She also pointed out that less vegetation allows greater erosion, 
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which means that soil is washed into the rivers. She suggested that it would be good to get the valley 
back to healthy green by looking after the environment. 
Although we challenged the participants with a number of questions along these lines, they, in 
tum asked us numerous questions regarding the map, the colours of the image, and the state of the 
landscape. The discussion eventually had to be ended due to time-constraints. 
6.6.4 Map Exercise (large scale map) 
Each person was handed a large-scale satellite-based map that correlated to the village in which 
they live, to which the exercise sheet had been stapled. The Forum was divided into five groups and 
assigned a facilitator from the CRCG. Although much attention had been paid to familiarising the 
members of the Forum with the maps, people nevertheless required detailed and careful guidance 
before they understood the tasks involved in the mapping exercise. 
The members were asked to take their set of three maps home, and conduct the exercises on the 
back page with their families, and to use their map to record any issues or problems that arose. The 
Forum was reminded to consider their local issues in terms of the whole catchment, which was why 
they had been given the set of three: the local scale map is situated within the map of the upper 
catchment, which in tum is situated in the map of the entire catchment. 
Once the mapping had been completed, the purpose and route of the bus-trip or "catchment 
transect" was explained. Members were asked to plot their route and each stop on their maps as we 
worked our way up the catchment. This was so that they could understand how each village and its 
issues and opportunities fitted into the broader picture of the catchment. 
6.6.5 Catchment Bus Trip 
While in the busses, people regularly noticed and enthusiastically commented to one another 
about issues regarding the catchment and the river. It was observed by one of the members that dead 
wood was being washed up against the bridges, which would eventually result in them being washed 
away. Passing one of the citrus farms, the group discussed the fairness of the farmer pumping the 
water from the river into the dam and using it for his own purposes. Passing a cabbage field, one of 
the locals in that area pointed out that pesticides used on the cabbages washes into irrigation furrows 
and then back into the river. 
Seven villages were visited. The representatives at each village were eager to share information 
about their community, while the rest of the Forum was interested to hear about that village. Many 
questions were asked, some of these highly insightful. Considering how late it was (the Forum was 
happy to delay lunch in order to visit more villages), people were surprisingly keen to take the time 
to listen to and share local information (see figure 6.3). 
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Figure 6.3: Sharing the story of the community at Fairbairn. 
6.7 Results of mapping exercise and lab based GIS activities 
32 maps and their associated exercise sheets were returned. Of the participants, 19 had used maps 
previously. However, on analysis of their exercises, only 12 (or 63%) of these people appeared to be 
able to interpret the maps to some degree. Interestingly, the same proportion (61 %) of those who had 
not worked with maps appeared to interpret the map equally clearly. Since each community or 
village was labelled on the maps, none of the members (bar the one or two who are illiterate) 
struggled to locate their village. Interestingly the delineated village boundaries appear to coincide 
quite neatly with those of adjacent communities in many places. 
Issues were varied, with unplanted fields/no access to fields and soil erosion and dongas being 
mapped most frequently. Some of the more frequently mapped positive aspects included forests 
where wood can be chopped, areas where grazing was available, planted fields and full dams. Some 
of the mapped activities included areas where they farm, areas where they hunt, areas where they 
live and places where they fetch water. 
It would appear that most people struggled to map features precisely. One of the reasons behind 
this is that most features at the community scale are not defined on the low resolution satellite 
image. Few participants, based on their knowledge of their area, managed to extrapolate the position 
and extents of features from topography, roads and rivers. 
Figure (6.4), being an exception, shows the accurate mapping of local knowledge onto the base-
map. The position and extent of the Gonzana settlement has been delineated quite accurately (feature 
b) even though there are no explicit clues as to the position of the settlement on the image. 
Furthermore features (a) and (c) were correctly differentiated as unplanted lands and a playing field 
respectively. 
In figure (6.5), the general area in which the community lives was correctly identified (even 
though it was not labelled). However, there were some clear misinterpretations. For example (b) has 
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been labelled as burned fields when this is in fact a scrubland hill-slope and (e) has been labelled a 
poorly managed field of oranges when it is actually a grassland area intersected by dongas. The 
majority of participants generalised or made errors in this fashion. 
Figure (6.6) is at the other end of the mapping spectrum. This participant circled large areas, and 
often incorrectly identified them according to colour. For example the green features that have been 
labelled (a - green fields) and (b - orange fields), are actually forested areas, while the area (c) 
adjacent to this, labelled ''building of houses next to fields" is an unpopulated north-facing slope. It 
appears that (b) and (e) were (incorrectly) labelled as eroded fields simply because of their pink 
colour. It is clear that this participant, together with many others, struggled to translate their 
knowledge of their local area onto the map. Often they simply tried to interpret the various colours, 
without conceptually linking this to what might be out there in reality. 
The exercise sheets were translated into English. Mapped information was digitised into three 
shapefiles, namely community boundary polygons, issues points, and activities points . Note that 
since much of the information was mapped as points, or where delineation did take place it was 
highly generalised, often out of proportion, and sometimes inaccurate, it was decided to represent all 
mapped issues and activities as points within that delineation. Where the same issues were mapped 
in the same place by different villagers, only one of these was digitised. Written information 
associated with the mapped data was included in attribute tables. Since issues were expressed in so 
many different ways, similar issues were coded, yielding over 25 types in the upper catchment. 
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Figure 6.4: Gonzana: Accurately inferred and 
defined features. 
Figure 6.6: Balfour: This participant appears to have 
mis-interpreted the scale of features on the map. 
Descriptions attributed to delineations do not link up 
to features on the ground. 
Figure 6.5: Picardy: The community area and the 
settlement are correctly identified, although many 
of the features have been misinterpreted or mis-
placed. 
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Figure (6.7) shows a map of the community boundaries. For each community, there are as many 
boundaries as there were community representatives on the Forum. Rather than trying to develop 
some sort of "average" or fuzzy boundary, the delineations for each community was left as a 
multiple set of lines. In terms of the scope and objective of this phase of the project, each delineation 
is assumed to be as valid as the other. 
Figure 6.7: Map of community boundaries as defined by members of the Catchment Forum at 
the Map Skills workshop 
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Figure 6.8: Issues mapped by KRV Catchment Forum members in July 2000 
Figure (6.8) shows a layout of the mapped issues in the upper catchment. For the sake of simplified 
map representation, 18 of the most common issues were represented as icons on the map, while the 
more village-specific issues were represented in text boxes. 
6.8 Reflections and discussion 
6.8.1 Map-reading and mapping skills of the participants 
During the map orientation exercise, it was clear that the participants grasped certain key 
mapping concepts. For example they were eventually able to successfully link the map to the 
surrounding landscape. However, most of the participants seemed to struggle to read the map - in 
other words to picture in their minds what an unseen landscape would look like based on 
information from a two dimensional abstraction of that landscape. Although they may have well 
developed mental maps of their community, translating these into geometrically correct spatial 
dimensions by overlaying them onto 'birds-eye view' images of their community seemed to be 
somewhat problematic. This may be largely due to the fact that most non-topographical features 
apart from roads and rivers were indistinguishable due to the low resolution of the satellite image. 
Furthermore the false colours of the image may have confused the participants, causing 
misinterpretation. However a few participants did manage to provide highly accurate interpretations 
and delineations. This points to towards a comparative lack of mapping skills among the participants 
at this workshop - despite our devoting some hours to helping them understand the maps, and our 
providing each group with a facilitator. In retrospect, it has been discovered that even some of the 
facilitators had gaps in their mapping skills at the time. 
Some learning points from the workshop regarding our approach to the mapping capabilities of 
the participants are detailed below: 
® More time should have been devoted to assessing the skills of the group and developing their 
mapping skillsl4. Perhaps developing their spatial skills could have been done in more creative 
ways, for example by using three-dimensional models of the catchment, from which the idea of a 
two dimensional abstraction could have been developed. 
® Although the satellite image is technically the most sophisticated way of representing the 
catchment, it does provide a highly realistic 'picture' of the topography and, to a degree, the 
condition of the catchment. Close-up appraisals are limited by the 30m resolution of the image, 
although the false colours can be confusing and sometimes misleading. For future work, higher 
14 How and when to facilitate the development of map skills among the Forum is a theme related to the 
principles of Action Learning. Should map skills be developed properly before the next map-based workshop, 
or should people's engagements with maps and spatial concepts over a number of workshops be the 
mechanism through which map skills are developed? 
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resolution images in either black-and-white or true colour would probably be more effective. 
Unfortunately the next workshop would take place within eight days, which was not enough time 
for acquiring and preparing such images (aerial photographs for the catchment had not been 
obtained at the time). 
@ The mapping ability of individuals within the Forum is certainly not uniform. This reinforces the 
idea that people should work in groups, where those with stronger mapping skills can help those 
with weaker skills. 
6.8.2 Sharing and development of catchment concepts 
There was clearly a high degree of interaction among the Forum members. They worked 
cooperatively in their groups during the mapping exercise, and during the bus trip were willing to 
share their concerns and ideas with each other. It would be difficult to assess the degree to which 
Forum members had developed a picture of the catchment and its condition. It would be even more 
difficult to know to what extent people had developed the idea of each village and its issues being 
interlinked by a spatial continuum. Mapping, let alone quantifying, the development of such abstract 
concepts at either the individual or group level would be quite a task in itself. Perhaps the seed for 
such ideas had been planted at this workshop. By the questions and answers that the participants 
presented during the workshop, some of them certainly attempted to engage with these concepts. 
6.8.3 Participatory GIS: generation of local data and potential to contribute to the 
development and running of a GIS 
Data of the local realities in the catchment were generated. However, the generation process was 
fraught with issues as has been detailed above. Furthermore, incorporating this information into the 
GIS required a degree of interpretation; processing, and standardisation. In so doing, much of the 
richness in the information has been done-away with. Furthermore, presenting this information back 
in a map format introduces bias from my part - the GIS technician, as well as from the limits 
inherent in the GIS. This invites a number of considerations which will be dealt with in the 
discussion chapter. 
It was clear from this workshop that rural people in the catchment were in no position to playa 
part in the development and application of a stand-alone, multi-stakeholder GIS for catchment 
management. Apart from the lack of their capacity to do so at this stage, a GIS for catchment 
management was just not central to their immediate concerns at the time. Having a say in the 
running of GIS-based models and analyses using locally generated data was not immediate to where 
the Forum members were at, at that time. 
6.9 Conclusion 
Points of consideration coming from this workshop are: 
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® An assessment of participants' levels of engagement with spatial concepts was achieved. There is 
scope for the further development of spatial skills among many participants. More creative ways 
could be used to develop these skills, such as using a three-dimensional model. Local appraisals 
were limited by the low resolution of the satellite image. The mapping ability of individuals is not 
uniform. 
® The group-work and discussions related to the maps, and the bus trip through the catchment, may 
have contributed to the development of an overall picture of the catchment and its condition. 
® Based on the results of this workshop, it was realised that the Forum members did not yet have the 
skills, nor a conception of, or immediate interest in, the catchment as a whole, to meaningfully 
participate in the development and application of a stand-alone, multi-stakeholder GIS for decision-
support related to catchment management. 
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7 MAP-BASED ACTION PLANNING WORKSHOP 
7.1 Purpose of the workshop 
This workshop was the second phase in the establislunent of the Catclunent Forum. It lasted two 
days (20121 st July 2000), and was held a Fort-Fordyce - a forestry station on the western watershed 
of the catclunent. At the previous workshop, Forum members had met each other, shared their issues 
and opportunities, and had developed some sort of feel for the catclunent. This workshop would 
provide the opportunity to assess these needs and issues at the scale of the catclunent and develop an 
action strategy. Some of the objectives of the workshop were as follows: 
® To provide the Forum with a sense of purpose as well as an action oriented focus for group 
development. 
® To develop a set of action plans for future implementation. 
® Through the action plans, to indicate a pro-activity and capacity that would cause funders and 
government departments to take the group seriously. 
Since this was map-based action planning, the use of GIS was integral to the process. 
7.2 Structure of, and preparation for, the workshop 
The essential approach to the workshop was to develop action plans based on the logical 
framework developed by AACM International (1996). The logical framework works on the basis of 
defining a goal for the area in question, determining a set of outcomes that would be required in 
order to see that goal achieved, and then working out the inputs required for each outcome. This was 
adapted for the workshop to give the following procedure. A desired outcome would be determined 
for an area and then a set of actions necessary to achieve that outcome would be worked out. For 
each action, justifications, responsibilities, methods, resource requirements and evaluation criteria 
would be defined as set out in table (7.1) below. 
Table 7.1: Structure of the worksheet on which actions for each desired outcome would be 
planned. 
Outcome I 
Action Who will do Why will it be How will it be What resources are How will we know it 's 
it? done done needed? done? 
Al 
A2 
A3 
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It was anticipated that the planning would be taken one step further by factoring cost-sharing into 
the actions. In other words, taking into account beneficiaries, implementers, and resource 
requirements, the optimal placement of that action or on-ground work in the landscape would be 
negotiated. By 'fiddling around' with the location of the action, the best balance between cost-
sharing and environmental, social and economic outcomes could be achieved. Once the location of 
the action had been decided on, this would be recorded by tracing it onto a transparent sheet 
overlayed onto a map. The alignment of the transparent sheet to the map could be maintained for 
integration with other layers by means of control points. Each mapped action could be linked by an 
identifier to the relevant action on the outcomes worksheet. 
7.3 Preparations related to the GIS research 
Three sets of A3 maps of the catchment were produced and laminated: one of the catchment, one 
of the upper section of the catchment, and one of the lower section of the catchment. Once again 
these consisted of the satellite image as the background, onto which I :50000 topographic layers and 
the catchment boundary had been overlaid. In addition, a number of A3 printouts of the issues 
mapped in the previous workshop were produced (see Figure 6.8) The GIS database was transferred 
to a laptop computer for use at the workshop: the GIS, projected onto a screen, would be both an aid 
in the demonstration of the action planning process, and a source of spatial and attribute information 
for the mapping process. The laptop did not have the processing power to handle a multi-layer 
satellite image, as a result of which only band three, in grey-scale was used as a background image. 
A second shortcoming caused by the lack of processing power was that three-dimensional models of 
. the catchment could not be generated, displayed and manipulated in order to further develop spatial 
concepts and the idea of a catchment and catchment processes. 
7.4 The workshop 
The workshop was attended by the same 32 participants from earlier that month. In addition three 
commercial citrus fanners from the middle and lower Kat attended. 
Following initial proceedings and a talk by a representative from the Department of Water 
Affairs and Forestry (DW AF), the purpose of the workshop was explained. This included the 
concept of a Logical Framework, the reasons for action planning and the methods involved. The 
mapping component of these ideas and methods were then further developed by myself in following 
manner: 
Using the GIS, the picture of the catchment that the Forum had become familiar with in the 
previous workshop was projected onto the screen (although in this case the satellite image was in 
grey-scale). It was explained that when we experience a problem in a local community, we only see 
the picture of what is happening around us. But these problems are often a part of bigger problems 
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happening throughout the catchment. To manage the problem we have to understand what is 
happening to the catchment as a whole. This was where the GIS was useful, in that it could help to 
see not only local scale problems, but also the pattern of problems across the whole catchment. 
It followed that part of understanding catchment scale problem involved each village sharing 
their local scale problems. One of the ways to do this was to map these problems for others to see -
which explained the purpose of the previous workshop. Bringing the digitised and collated results of 
the previous workshop onto the screen, it was shown how the GIS could "pull" all these different 
problems together. Now people could see how the problems fitted together across the whole 
catchment, and with this better overview, could deal with them more effectively. 
Following this explanation, the idea of developing a future desired state was demonstrated using 
the GIS and the idea of the "picture of the catchment". All the layers in the GIS view were removed 
until just the grey-scale satellite image remained. The GIS was now showing a basic picture of the 
catchment - one could see the mountains, places where there were forests, and places where there 
were big towns. It was pointed out, however, that this was incomplete. For example the rivers and 
roads could not be clearly seen. These were then added as new layers. To further add to the picture, 
the catchment boundary was added, and then all the communities. In. this way it was explained that 
there are many phenomena and features in the catchment, and by adding each of these phenomena as 
spatial layers, a more and more detailed idea of what is happening in the catchment can be built. 
However, for the needs of catchment management, a description of the physical features in the 
catchment is not enough. Among many other gaps in the picture the conventional GIS does not show 
the issues and opportunities that are experienced in each village. By participating in the mapping 
exercise at the previous workshop (at this point the issues layer was added), the Forum was now 
contributing towards a more complete idea of the catchment, and in so doing, helping everyone 
understand what was happening. 
It was further explained that one of the problems with this picture of the catchment was that it did 
not show how people wanted things changed. It did not show peoples desires for the future. It was 
explained that the object of this two day workshop, was to build this picture of the future desired 
state for the catchment. The need for reduced soil erosion, toilets and fenced-off fields (issues that 
had been mapped at the previous workshop) were used as examples (it was emphasised that these 
were examples and not necessarily what the communities should plan for). Layers were added for 
those communities that would have implemented these a year from then, five years from then, and 
ten years from then, until the catchment as a whole had dealt with the problem of soil erosion, 
toilets, and fields with fences. 
After the GIS demonstration, the practicalities of undertaking the action planning were explained. 
For the rest of that day and the morning of the following day the action planning took place (Figure 
7.1 and 7.2 and appendix 3). The Forum members divided into village groups based on the sub-
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sections of the catchment in which they lived. For guidance, each group was allocated a researcher 
as well as one of the members of the Catchment Research Creative Group. Both days ended with a 
report-back from each group - including a set of short-term and long-term priorities on the last day. 
Figures 7.1 and 7.2: Mapping issues and plans at the July 2000 Action Planning workshop 
7.5 Collation of plans into the GIS, and analysis of work done 
On return to Rhodes each sheet of transparent paper containing mapped action plans was aligned 
to the map on which it was based, and the relevant area digitally scanned (see for example, Figure 
7.3) Figure 7.3 also shows an example of the planned outcomes that were linked to the mapped data. 
The scanned images were imported to the GIS, geo-referenced, and the mapped information was 
digitised on-screen. Each action was digitised as one theme, although at a later stage similar actions 
across the catchment were grouped into single themes. Once the actions had been digitised, they 
were linked to the information on the outcomes tables (appendix 3). A map of the action plans is 
presented in Figure (7.4.). Some of the more commonly planned actions related to water supply and 
sanitation; access to, and cultivation of (often fallow) lands; fencing, the control of soil eroSIOn 
(particularly gulleys), the removal of alien vegetation, and the repair of bridges. 
M . o! ..., ..-- "" N 
, .... 1II:!1? 
Figure: 7.3: An example of mapped on-ground works or actions, and the associated outcomes table, 
created at the map-based Action Planning workshop in July 2000. 
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Once again the delineations by the participants were poorly linked to features on the ground. 
Consider figure (7.5) (Hertzog donga). Note how the delineated gulley is illogically placed. 
Interestingly the individuals who mapped these features have turned out to have some of the 
strongest mapping skills in the Forum. At a later date, when these delineations had been overlaid 
onto an aerial photograph at the scale of 1 :2000, the error was independently recognised by these 
individuals, the gulley in question was identified, and the delineation corrected. This points again to 
the fact that the low resolution, and the small scale of the maps that they were working with, 
hampered effective mapping. It would also appear that many of the participants were mislead by the 
colour-scheme of the satellite image: where areas were pink, they simply circled these as eroded 
areas. 
The four groups representing the rural communities only mapped action plans for the areas in 
which they lived. From working with these groups and their data it was not apparent that any action 
planning took place explicitly at the catchment scale. In contrast, the group of three commercial 
farmers mapped areas along the whole of the lower Kat that could be developed, they mapped areas 
within Fort Beaufort where management of infrastructure threatening river health should take place, 
and they even mapped areas in the communities of the upper Kat where improved grazing 
management should take place. 
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Figure 7.4: Map of planned outcomes from the July 2000 Action Planning workshop, which was presented to Forum 
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Figure 7.5: The green circle in the satellite image was delineated as an eroded area. Overlaying this 
delineation onto a corrected aerial photograph (corroborated by observations in the field) shows that 
most of the area is un-eroded. The actual placement of gulleys or eroded areas is shown in red on the 
aerial photograph. 
7.6 Reflections and discussion 
7.6.1 Mapping skills and spatial concepts 
One of the clearer lessons coming from the workshop regarding participatory mapping and the 
development of mapping skills and spatial concepts, is that the use of the low-resolution satellite 
image alone is simply not enough. As a better starting point for developing spatial concepts, people 
should literally be able to see their landscape from a birds-eye view. Providing people with a 
relatively abstract representation of their landscape and then expecting them to infer the exact 
position of features is just too challenging. In my experience, many university-level Geography 
students struggle with mapping - despite the use of higher resolution images and being in that 
landscape. In future activities with the Forum, therefore, mapping should take place with aerial 
photographs. If mapping should occur at the catchment scale and required the use of the satellite 
image, then this should be done in combination with aerial photographs. 
7.6.2 The concepts of catchment 
An interesting point is the difference in perspective between the group of three commercial 
farmers and the groups of community representatives. Recall that the farmers saw problems at the 
scale of the catchment while the community representatives only dealt with problems and 
opportunities immediate to their surroundings. Perhaps one of the reasons for this difference is that 
the farmers in the lower Kat are at the receiving end of activities further up. Reduced water quality 
and quantity as a result of untreated effluent and soil erosion affect them directly. As a result, the 
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solution to their immediate problems lies ill solving the problems that occur throughout the 
catchment. 
The challenge for effective catchment management is in getting the local communities to see 
problems occurring elsewhere in the Kat as their problems - to develop a perspective of the 
catchment as a whole, and to see the solutions as being developed at the level of the whole. As was 
shown in the "Picture of the catchment" talk, GIS can be a useful aide in developing spatial as well 
as integrated catchment concepts. However, it is felt that there is far more scope for the using GIS in 
this way. For example we could have gone on a 'tour' down the river, panning from birds-eye view 
to birds-eye view, each representative giving the story of their village, but at the same time, all the 
representatives being able to see how that village and its story fits in with the rest in a spatial sense. 
In other words by moving along the continuum bit by bit, analysing each bit as a group, an 
understanding of the whole can be developed. 
7.6.3 Sharing, integrated planning and the potential role of GIS 
The above consideration brings into question the separation of the workshop into groups for 
action planning. The Catchment Forum came together as a group in order to realise opportunities 
that do not exist at the individual community level. Much of this potential for action at the catchment 
level may have been lost by dividing the group back into the sub-secnons of their catchment. Indeed, 
as was pointed out, none of the rural community groups performed any action planning beyond the 
limits of the villages in question. Fault lies with our assumption at the time that the Forum would 
automatically think at the catchment level, even if they were divided into sub-groups. Indeed we 
only provided the groups with catchment scale maps, since we assumed that they would plan at this 
scale. The overall result was imprecise mapping of local scale actions that were not coordinated or 
integrated with actions planned elsewhere in the catchment by other villages. 
A second consequence of dividing the Forum into groups, and our evident lack of attention to 
developing an understanding of the importance of catchment, was that the group did not come near 
to cost-sharing. Recall that one the intentions of mapping in action-planning was to facilitate cost 
sharing: 
Once draft plans are ready identify who the beneficiaries are for the different actions and negotiate 
who will provide the resources needed for implementation of actions. Identify how heneficiaries 
change as actions are located in different parts of the landscape. Fiddle with location until a balance is 
reached between cost-sharing and catchment management outcomes (environmental, social and 
economic) (eRG research associate, 2000, pers comm). 
Perhaps a solution to this, as well as a way of exploiting the momentum that had been developed 
at this workshop, would have been to hold a second workshop soon after. At this workshop, the 
actions plans, now digitised into GIS format, could be presented back to the Forum. The actions 
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could have been prioritised at the catchment scale as well as integrated at this scale. Furthermore, the 
actions plans could have been developed to the next level of detail (notice that only skeleton plans 
were developed at the Action Planning workshop), which could have included negotiations around 
the optimised location or distribution of actions in the catchment in terms of costs and benefits 
experienced by each village. Much potential lies with the use of GIS in facilitating the catchment-
scale planning and analysis. For example, zooming into areas under discussion, and then zooming 
out to consider that area in terms of the catchment could easily have been achieved. In other words 
the GIS could have facilitated analysis at multiple scales, and the integration of each scale and area 
of consideration into the whole. 
There are a number of disadvantages to conducting a planning workshop of this sort as a large 
group. Two will be discussed here. One of the immediate disadvantages of operating as a large 
group is the danger of the workshop being dominated by the stronger players - the more confident, 
the more articulate and those with the most capacity to participate. The outcome is a set of 
negotiated plans for the catchment that do not necessarily take the interests of all its representatives 
into account. The second disadvantage is that negotiations can become drawn-out and possibly 
conflictual as numerous individual, village-based and sectoral interests have to be played-off against 
one another or drawn into a consensus. Arrival at group consensus is the ideal. Rogers et al (2000) 
argue that developing a group vision and determining common needs are essential prerequisites to 
the achievement of consensus. This reiterates the importance of devoting time to the analysis of 
common (or catchment) needs, and the development of a catchment vision, before group catchment 
planning can take place. As has been shown by a number of authors, GIS can playa central role in 
such analysis and vision building (for example Bosworth (1998), Kim (1998) and Al Kodmonay 
(2000)) 
Despite the above difficulties, the advantages to group action planning are clear: harmonised and 
coordinated action plans; plans that take into account the system as a whole, benefits to the whole 
(even though this may mean that some receive more direct benefits than others), and, most 
importantly the development of a group who work together, and who have a set of plans (ideally) 
that is owned by all and that is supported by all. Perhaps it is naive to argue that such complex 
interaction and ambitious results can be achieved so soon in the development of the group capacity. 
On the other hand group interest, and momentum in such capacity building processes is best 
maintained if it is focussed around some sort of action. Perhaps the best solution to this dilemma 
would be to focus on one of the more common action plans, and tackle just this one component of 
catchment management as a group. This is essentially what would take place in the next workshop. 
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7.7 Conclusions 
In this workshop, on-screen GIS was used to facilitate the explanation of the concept of future 
desired state. Furthermore, maps were used to facilitate planning for actions or on-ground works, 
while GIS was used to synthesise the mapped information into an integrated format. 
A number ofiearning points can be drawn from reflections on this workshop: 
I:, That participants should not be expected to infer the exact position and dimensions of features 
from abstract, low resolution two-dimensional images. Rather, high resolution images that give 
an exact picture of the landscape should be used - for example, aerial photographs. 
I:, That far more attention could be devoted to developing mapping, spatial and catchment skills 
and concepts before catchment scale planning can take place. 
I:, That there is much scope for the interactive use of GIS as an aide in explaining and 
demonstrating these concepts. 
I:, That negotiated solutions and plans of action should be developed and integrated by the Forum 
as a group, and/or the catchment, to be most effective. 
I:, And that GIS can contribute to facilitating vision-building, analysis of common needs, and the 
resolution of conflict for the above planning and negotiation. 
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8 LAND CARE FUNDING PROPOSAL WORKSHOP 
8.1 Introduction 
At the workshop of 20121 July 2000, the representatives of the majority of communities had 
developed Action Plans for the control of soil erosion and gulleying. The National Landcare 
Program (NLP) was identified by the CRG as a possible source of funding for the implementation of 
these plans in the upper catchment. The goal of the NLP is to "develop and implement integrated 
approaches to natural resource management in South Africa, which are efficient, sustainable, 
equitable and consistent with the principles of ecologically sustainable development" (NLP, 2000, 
p.l). The NLP supplies funding in the form of both Small Community Grants, aimed at individual 
communities, and Focussed Investments, which operate at a catchment scale. The NLP aim for 
Focussed Investments is holistic environmental management and social and economic development 
through the facilitation of "a locally led conservation approach, on a watershed basis, where people 
work together for effective land stewardship" (NLP, 1999, p.S). This approach is in line with the 
principles of the Catchment Forum, and it therefore formed a highly worthwhile endeavour around 
which the Forum could work and develop. 
In August 2000 the CRG and members of the CF arranged a meeting with a local official from 
the NDA. This meeting set the process in motion for the development of an NLP Focussed 
Investments project proposal which would be pulled together at a CF workshop on the 13 th of 
September 2000. 
As part of the build-up to this workshop a group of CF members was taken on a field trip to the 
Adelaide Agricultural Research Station to learn about principres and methods of land-rehabilitation. 
Thereafter, in early September, members of the CRCG went out to the catchment to deliver 
invitations/starter documents to all the CF members . These included an introduction to the NLP, the 
reason for the proposal, sets of questions for each community to think about, as well as a GIS print-
oui of the areas in the catchment mapped by the CF which needed erosion control (figure 8.1). Other 
activities that took place prior to the workshop included meetings and correspondence with various 
NDA officials, as well as with staff from the University of Fort Hare with the view to a partnership 
for the project. 
8.2 GIS preparations 
As was pointed out in Chapter 6, local-scale maps based on the satellite image did not provide the 
resolution at which precise mapping could take place. This was particularly the case when it came to 
mapping individual gulleys. 
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KAT RIVER VALLEY 
Areas of Erosion Identified at eMF Action Planning Workshop (July 2000) 
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Figure 8.1: Map of eroded areas delineated at the July 2000 Action Planning workshop 
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At the Landcare workshop the 1975 orthophoto maps (which had 5m contours) and the more up-to-
date GIS maps based on 1985 and 1996 aerial photographs were used by the Forum representatives 
to identify and map the gulleys and associated catchments that most affected their community. 
GIS preparation included the rectification and geo-referencing of scanned aerial photographs of 
each village (see Chapter 6), and the printing of 17 maps of each community based on these images. 
The maps included the eroded areas that had been mapped on the satellite images at the previous 
workshop, cadastral boundaries with farm names or numbers, as well as planar coordinate grid 
references (For an example see Figure 8.2). The GIS database on the laptop was updated, although 
as it turned out, the GIS was not used on the day. 
8.3 Workshop aims 
The aims of the workshop were as follows: 
1. To inform the CF about the NLP, and to further develop ideas and principles around which 
community-based erosion control and rangeland management could take place; 
2. To compile data, generated by the community representatives, pertaining to the necessary details 
required in the application form. This included the mapping of target areas in which rangeland 
management and erosion control would take place. Based on the mapping, the size of the areas and 
their perimeters could be calculated in order that a costing could be calculated. 
3. To enable the Forum representatives to come to a consensus regarding the nature of the proposed 
project, as well as such issues as erosion and rangeland management plans, management structures, 
fmancial matters and the project title. 
4. As a group, to come up with answers that any of the members of the Forum might have regarding 
the NLP and the proposed project. 
8.4 The workshop proceedings 
After an introduction that included an account of the background to the workshop and a summary 
of its purpose and objectives, a Catchment Forum member gave a report back on the Adelaide field 
trip. This was followed by a drama given by the CRCG. The drama showed the changes in the 
Xhosa life-style and settlement circumstances, the resultant importance of adapting the ways in 
which the environment is used, and the way that the NLP could assist in bringing these changes 
about. A lecture was then given on soil conservation and the management of degraded areas. 
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Figure 8.2: An example of the maps produced for the Landcare mapping process. 81 
In the mapping process, the Forum members attempted to identify the gulleys and eroded areas that 
affected each of their communities and then to delineate these gullies. Thereafter, the members 
attempted to define and map the catchment area of these gulleys. The reasoning behind the mapping 
of the catchment areas was that gullies cannot be seen as separate from the surrounding landscape: 
they are the product of wider factors and processes in the landscape, and should be treated 
accordingly. Once this was explained, and the mapping procedures demonstrated, the Forum was 
grouped into villages, each village was given maps of their area, and with the assistance of the 
researchers and facilitators, they proceeded with the mapping process (Figures 8.3. & 8.4). 
After lunch the Forum discussed project considerations relating to aim (3) of the previous 
section. The workshop ended with the CF giving the CRG the unanimous mandate to complete the 
application process. 
The application was finalised and submitted in October 2000. It was highly recommended at the 
East Cape provincial level, but turned down at the national level. The Eastern Cape Department of 
Agriculture has resubmitted the proposal for reconsideration for 2002. 
8.5 GIS results and analysis 
On return to Rhodes the maps on which the delineations took place were digitally scanned, the 
images were georeferenced, and the delineations digitised on screen in much the same way as for the 
mapped action plans. During the workshop many of the Forum members had struggled with the 
mapping. This is clearly evident in the mapped results. Of the 15 villages for which mapping was 
done, only eight correctly identified, and produced logical delineations of gulleys (for example 
Figure 8.5). Some of the remaining seven groups mapped areas along the contour (Figure 8.6) or 
down ridges or spurs (Figure 8.7); or tree lines and paths were incorrectly identified and mapped as 
gulleys. 
Figures 8.3. & 8.4: Village representatives identifying and mapping gulleys that most affect their. 
communities. 
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Subsequent questioning or site visits (as will be documented in Chapter 9) showed that some of 
these mapped gul1eys did not exist at al1 (for examples Figure 8.8). Furthermore, gul1eys that were 
clearly visible in the aerial photograph were missed or ignored. Where gulleys were correctly 
delineated, this was often as a result of direct assistance from one of the researchers. 
Of the eight useful delineations, the contributing catchments that were mapped took the form of 
narrow zones or rough polygons from which the water flowing into the gul1ey originates. None of 
the maps contained accurate delineations of the complete catchment from which water flows into the 
gulley. As a consequence of this, GIS procedures were used to defme the catchment for each gulley. 
This was achieved with the use of the SOm by 'SOm digital terrain model and the ArcView 'Basin' 
extension developed by the Engineering Decision Support section of OW AF. The program operates 
on the basis of the operator designating a "pour point", above which a catchment is then defined. 
This is achieved by the sequential inclusion of adj acent squares of greater or equal elevation into the 
set of "contributing cells", until no more appropriate squares can be found. Due to the grid 
resolution, only roughly defined catchments were developed. These were suitable, however, for 
determining estimated castings for inclusion in the budget of the proposal. A map of the community 
identified gulleys and their GIS defined catchments was included as part of the proposal submitted 
to the NLP (Figure 8.9). 
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Figure 8.5: Delineated guUeys with contributing 
catchments - Landcare workshop - September 2000. 
Figure 8.7: These delineated gulJeys and areas of 
contributing flow (indicated by arrows), are placed 
down the line of a ridge. The remaining gulleys 
represent the areas defined at the mapping workshop. 
Figure 8.6: The lengths of the gulJeys that were 
drawn are along the contours (as indicated by 
arrows) 
Figure 8.8: The guUey delineated in this map was 
found to be non-existent at a subsequent visit to the 
community. 
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Figure 8.9: The map of community identified guUeys and their catchments that was included In tbe Landcare proposal 
8.7 Reflections and discussion 
8.7.1 Mapping skills and spatial concepts 
Relative to the previous workshops, a focus on mapping or the development of spatial concepts 
was secondary to the development and completion of the project proposal. There are however a 
nwnber of considerations arising from this workshop. 
One of the criticisms in the previous chapter had been that the low resolution satellite image 
inhibited the interpretation and definition of local features. In this workshop, maps based on aerial 
photographs overcame this problem: features could be viewed directly - as opposed to their position 
and dimensions being inferred. In particular, eroded areas are clearly visible and easy to define . 
Furthermore, if eroded areas had developed since 1985 (for some of the maps), based on 
participants' knowledge of the landscape, these could easily be worked out. However, based on the 
results of the mapping exercise, it is quite clear that most of the workshop participants struggled to 
'see ' the landscape of their village in the aerial photographs. Many people struggled to see gulleys or 
ridges on the map, or to differentiate up-slope from down-slope. 
It would appear that many of the members of the Forum struggled to link their mental maps of 
their community area to a birds-eye view image. Moreover based on the misplaced gulleys and 
catchments it seems equally clear that many people struggled to read a three-dimensional landscape 
from a two-dimensional image. 
8. 7.2 Group planning for the catchment 
This was the first time that the Forum worked together for a cause which was manifest at the 
catchment scale. Indeed the group spirit was not simply limited to input to the proposal: there was 
also the perception that an effort that involved all the communities in the area had real benefits. For 
example it was widely agreed among the Forum that fencing would not be stolen (as it usually is in 
this region) because it would be jointly owned, while benefits would be accrued by all the villages. 
On the other hand it was recognised that funds and on-ground works would not be evenly distributed 
among the community. It was evident that this would be a difficult issue when it came to 
implementation. It is possible that the GIS could have contributed to resolving this problem in 
particular, where the GIS-based, catchment scale, cost-sharing negotiations, as envisaged in the 
previous chapter, would come into play. 
From the point of view of catchment scale appraisal, one of the criticisms of this workshop is 
that, once again, the group was divided up into its component villages to undertake the mapping. 
This means that each person would build a clearer idea of what is happening in their local area, but 
would have no idea of how the problem of soil erosion is manifest at the catchment scale. Although 
all the information would be presented back as a composite map at a later stage, each person does 
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not own the process of building this catchment scale picture. Where the GIS could be useful is 
enabling mapping which involves panning from a projected scene of one community to the next, and 
where the group as a whole participates in (or at least observes) the gulley and catchment 
identification and mapping for each community. 
The down-side of group mapping of the catchment is that it would be more time consuming -
developing a proposal could be considered more important than subtly attempting to enhance the 
group understanding of the catchment. However, it can be argued that the greatest learning can take 
place when it relates to real issues. A workshop like this provides the best opportunity for a 
catchment scale appraisal because there is a valid reason for conducting it - people will remain 
interested in that they have a stake in the process. Therefore the greater investment in time is 
countered by the fact that each person could be further enabled to see, think, and eventually plan and 
negotiate, in the context of multi-stakeholder catchment management. 
8.8 Conclusions 
Some of the conclusions from this workshop are: 
/; That many of the participants do indeed have difficulty in interpreting maps and conducting 
mapping - even when this involves the use of aerial photographs in which features are clearly 
visible. 
/; That a workshop that focuses on a particular issue can provide the perfect opportunity for 
conducting appraisals and mapping as a whole group; GIS can play a useful role in such a 
process; and the extra time invested in such a process can yield benefits in terms of effective 
learning and a sound product. 
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9 PHASE 2: AN ASSESSMENT OF FIVE ENGAGEMENTS 
The aim of this thesis has been to explore the potentials of GIS to facilitate the empowerment of 
Catchment Forums to better participate in catchment and local environmental management. The first 
three chapters have described workshops in which the Kat Valley Forum participants were 
introduced to, and challenged with, GIS and mapping concepts and procedures. To what extent had 
this GIS and mapping empowered the Forum? Had the Forum been further enabled to see their 
catchment spatially and to understand their environment in terms of this catchment? To what extent 
had the GIS promoted sharing about local and catchment scale problems and ideas among the 
Forum? This chapter describes five subsequent engagements between the CRG and the Catchment 
Forum in which GIS or maps have been used. Although these engagements have themselves 
contributed 'to the achievement of the research aims, they have also provided evidence based on 
which the development of the Forum with respect to the GIS process can be assessed. 
The engagements will be dealt with in chronological order, beginning with a Water Quality 
workshop held in Fairbairn, followed by a three-day interview and feedback process held in June, 
then three sets of workshops that took place in the latter half of 200 1. 
9.1 Pollution mapping for a Water Quality workshop 
In December 2000 a workshop focussing on water quality in the Kat River was held in Fairbairn. 
The workshop was both a feedback and a data gathering process for a CRG Masters research project 
on water quality in the Kat. Participants at this workshop included Catchment Forum representatives 
and other community members from Seymour, Tamboekiesvlei, Hertzog, Fairbairn, Stonehenge, 
Balfour and Upsher. Part of the workshop included the mapping of pollution sources and their 
effects along the length of the river. For this, A3 printouts of the aerial photograph maps, overlaid 
with cadastral boundaries and farm names and numbers, were prepared for each village. 
Procedures related to the mapping of pollution began with a walk down to the river. Here, 
possible sources of pollution were identified. On return to the workshop venue, a list of these 
sources was written down and put up for display. Each village was given a map of their community, 
asked to identify sources from their village, and then map these. This was achieved by placing a 
bright orange sticker over the pollution site, and then writing the pollution type on the sticker. 
Once this had been done, each map was placed along a line of blue card (representing the river), 
according to the sequence of villages down the river (Figures 9.1- 9.3). Each village then presented 
the results of their mapping back to the rest of the group. 
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Figure 9.1: Participants indicate 
perceived water quality along a card 
model of the Kat river at a water 
quality workshop held at Fairbairn 
in December 2000 
Figure 9.2 and 9.3: Village maps on which sources of pollution 
have been marked are placed in sequence along the card 
model of the river. 
The representation of the river by the sequence of blue card provided a useful spatial framework 
for the workshop. In particular by placing the map of each village in sequence along this model, it 
reinforced the conceptualisation of the river as a common thread linking all the communities, as well 
as the concept of up-stream and down-stream effects and relationships. The use of bright orange 
stickers to mark sources of pollution, by their sheer visibility, facilitated the sharing of village 
specific pollution issues with the rest of the group: they served as an aid to the speaker for that 
village, and helped the audience visualise what was being spoken about. Such sharing is essential if 
an overall picture of the river condition is to be developed. 
An additional possible advantage of the use of the orange stickers is that it may have been easier 
for participants to mark the general locality of a pollution source, rather than having to define its 
exact outline or situation; in other words, participants new to this did not have to go into any 
sophisticated mapping. As such, this exercise provided, on the one hand, a general impression of 
what was going on in the upper catchment in terms of pollution. On the other hand, the use of the 
stickers did not allow for the explicit delineation of features. In addition, the stickers provided a 
vague indication of the location of point sources (such as a dip-tank), particularly considering that 
the maps represented high-resolution images at the scale of I: 1 0000 to I :20000. As a result, the 
community that I worked with in this exercise (Hertzog and Tamboekiesvlei), became frustrated and 
eventually started working with different coloured pens, giving exact indications of point sources, 
and delineating other sources (such as the exact fields on which fertilizer and pesticide was being 
used) in a precise manner (Figure 9.4). This group, particularly the Catchment Forum members, 
proved highly adept at orientation with respect to the map, at recognising features and their extents, 
at recognising cadastral boundaries and farm numbers, and at locating points on the map where they 
knew sources of pollution to be. 
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Figure 9.4: The participants of Hertzog found that the use of stickers did not allow for the precise 
mapping of pollution sources. They resorted to using coloured pens, with which they undertook 
detailed mapping. P. represents fields in which pesticides have heen used, Fert. represents fields 
with inorganic fertilizer, D. indicates points along the river where there are diesel pumps, and W 
indicates weirs. Notice that the type of sanitation for individual homesteads has been mapped. 
Towards the end of the workshop, a map of the collated outcomes of the Action Planning 
workshop for the upper section of the Kat Valley was presented back to the participants. Copies of 
the maps were handed out to each participant, while a package of outcomes tables was handed to 
each village. 
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While presenting these back, the purpose of the Action Planning workshop was reiterated. It was 
pointed out that in this (Water Quality) workshop, the outcomes of the Action Planning workshop 
would be refined in terms of water quality. The group then revisited the outcomes, developed new 
sets of priorities, additional outcomes or refined outcomes as they saw fit. As it turned out, they were 
satisfied with the original set of outcomes, although they decided that it was important that they 
engage DW AF on the issue of water quality. It was agreed that the Catchment Forum, representing 
all the villages in that part of the upper Kat, would provide a powerful and focussed lobby group to 
do this. One of the Forum Members, with the help of the CRG, would notify the department and 
invite them to a meeting with the Forum and villages. 
9.1.1 Summary, assessment and learning points: 
@ The use of stickers on aerial photograph maps can simplify mapping, making it more accessible to 
people new to such concepts, while promoting the sharing of this information with the larger group. 
@ Placing each map into a spatial framework (in this case the river) can help to give an overall picture 
of conditions and their linkages along the river. 
@ The Catchment Forum members from Hertzog and Fairbairn in particular showed a sophistication 
in their mapping abilities, which is in sharp contrast to what they produced in the three previous 
mapping workshops. 
@ This workshop provided an opportunity for the outcomes of the Action Planning workshop to be 
presented back to the community. In turn, the outcomes provided a context within which actions 
regarding water quality issues were considered. 
9.2 Feedback sessions and discussions with the Forum members, within 
villages, regarding the GIS and mapping process 
By June 2001 the Catchment Forum had become a well-established group with a reasonably 
strong identity and a certain level of group maturity. It was decided to conduct a three day visit to 
the catchment, in which feedback, review and reflection could take place, with particular emphasis 
on the GIS process. Visits would be made to individual communities in which a meeting would take 
place with the Catchment Forum representatives in that area. Three of us would conduct the trip: 
myself, a translator from the CRCG, and an overseas observer. Aspects of the visit would include: 
@ Presenting back packs of maps and associated information that had been generated by the members 
of the Forum over the past year. One of the principles of PRA is local ownership of the process. 
Participation is more about sharing than the extraction of information by some outsider. Until then, 
mapped and written information had been taken away to be collated into the GIS. This collated 
information had been presented back on-screen, or in hard-copy format in a rather disjointed 
manner. Until now, Forum members did not own the full set of information that had been 
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generated. 
@ Providing each community with a large-scale map of their locality to be used by the whole 
community. If not for planning, it could be used for reference purposes by the community, or 
simply as an object of interest. 
@ Discussing in detail the maps and the GIS process with the individuals in order to assess their grasp 
of the maps and spatial concepts, and to understand their perceptions of the GIS process. 
@ Obtaining feedback about the Catchment Forum process. 
® Answering questions that participants might have about the GIS process or about the Catchment 
Forum process in general. 
A3 versions of both the catchment scale outcomes map (see Figure 7.4) and local scale (corrected 
aerial photograph) maps were created, printed and laminated. The digitised outcomes were also 
included on the local scale map (although the gulleys from the Landcare workshop replaced those 
delineated at the Action Planning workshop), together with cadastral boundaries and farm names and 
numbers. Due to the expense of the maps, each communities would only receive one or two A3 
maps (depending on the size of the community and number of representatives). Water-washable 
pens would be supplied, should people want to draw on the maps. 45 Booklets containing associated 
information and other maps were created (see appendix 3). 
Of the seventeen villages to which the maps and booklets were delivered, we managed to arrange 
meetings in ten. Between one and four people were present at the meetings, depending on the size of 
the village and who was available at the time. A dictophone was used, which meant that the 
conversations could be transcribed later while freeing us up in our interaction with the participants. 
All of the meetings involved a session in which we gave an explanation of why we were there and 
what we hoped to achieve, as well as an explanation of each map and document that we were giving 
to them (see figure 9.5). Apart from this no set structure was followed. The course of the meetings 
tended to be spontaneous, or, from our side, were often responsive to where each group was at in 
terms of thinking about the maps and the Forum process. Some of the groups or individuals offered 
little of their own accord, as a consequence of which the meeting would end up more or less as a 
questions and answers session. Other groups - for example the members from Hertzog, had a lot to 
say, and sometimes all that was required from us was a question here and there to stimulate the next 
discussion. At Tidbury Toll, the meeting ended up as a gathering of community elders (Figure 9.6). 
Here, more than anything else, we listened to the rich story of the community history and present-
day issues. At Oakdene, where the only participant was both illiterate and had been passive in 
Catchment Forum workshops, we focussed on the basics of understanding the local scale map of her 
community. 
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Despite the differences in these meetings and differences in our approaches, a number of 
questions and ideas were common to most. These will be discussed in five sections: 
• The synthesis of the Action Plans at the catchment scale; 
• The relationship between the outside GIS operator and the owners of the infonnation; 
• The development of spatial concepts and mapping skills; 
• Perceptions about the GIS process; 
• Potentials for the use oflocal community maps, and: 
Figure 9.5: A feedback session with the Catchment Forum 
participants at Amherst 
Figure 9.6: Working out the 
position of a donga at Tidbury Toll 
9.2.1 Analysis of Feedback sessions 
9.2.1.1 The synthesis of the action plans at the catchment scale 
During our explanation of the catchment-scale map, we described how the different mapped 
Action Plans had been synthesised by the GIS into a single set. This synthesis meant that people 
could now develop an understanding of how all the different issues and plans in the catchment fitted 
together. Attendant to this was the idea of "Bunye, Ngamandle": together there is strength - by 
everybody knowing what all the communities had in common, issues and plans could be dealt with 
in cooperation, and as a unified group that would be taken seriously by outsiders . 
All the participants agreed with the importance of this idea. For example the Tidbury Toll elders 
said: "We would like to work with other villages to cooperate with them - whatever problem, maybe 
we can deal with it with the help of other villages." 
Many of the groups also agreed that the mapping process had helped them to develop a picture of 
the catchment as a whole. The Hertzog participants felt quite strongly about this. Quotes coming 
from this session put it quite well: 
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... Because now we know about Ntilini problems, Balfour problems, Seymour problems. You can see 
Hertzog problems, and Fairbairn problems in one map. (Previously) we see only one place. (But) we 
are all together now, we see every places, what is happening there, what is happening there (referring 
to the map), sometimes we talk about water there, we know water of Balfour is wrong, and water of 
Tamboekiesvlei is fine water, other is too sour or too strong. 
And: 
... Like this map, you see, it shows us all the places that are bad, and what is happening. Otherwise, if 
we didn't have this map, we wouldn't know what those other places are like. 
9.2.1.2 The relationship between the outside GIS operator and the owners of the 
information 
The maps and plans created by the Forum members had been taken away, converted to a digital 
format, and then presented back in the form of computerized lines and symbols. In this process, 
there is the danger that meanings could have been subtly changed and biases introduced. One of the 
questions was whether people were satisfied with the way in which the outcomes had been presented 
back in digital map format, and whether they had a problem with an outsider having so much 
latitude with their information. 
All the participants were satisfied with the digital representations of their mapping and my use of 
symbols to depict common themes. One of the quotes in this regard is as follows: 
From what we've marked from Fort Fordyce (Action Planning workshop), when I look at the map, it 
represents exactly what we marked - they are the problems that we have put down, so I'm very happy 
(Balfour participant). 
Another issue was whether people could understand the way in which I had represented their 
information - for example the types of symbols, colours and lines that had been used and then linked 
to the legend on the map. Although a few of them still struggled with the satellite image (even 
though it was now in grey-scale to reduce the confusion that could be caused by the image 
colouration), most appeared to understand the actual mapped action plans. One of the participants 
pointed out that they understood the map of synthesised action plans because they had worked with 
the initial information in the first place. 
A concern on my part was the fact that I was an outsider to the catchment, and yet I was running 
the GIS for the catchment, taking the data that was created by them and handling it on their behalf. 
None of the participants had a problem with this. Many of them saw the situation as a necessary 
partnership between themselves and outside experts. For example: 
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We don't have any problem with somebody from outside. What we need is to work with such people 
so that we can get some experience from outside (Balfour participant). 
This view was framed in an interesting way by a participant from Ntilini: 
N: We don't have a choice in the matter. Even if we didn't want you to work with it, how would 
we do this (ourselves)? So we don't have a problem. You are the one that knows this stuff. And you 
are interested in Ntilini's information. 
AI: And what about the fact that every time things get put onto maps, it goes again - it goes back 
to Rhodes? 
N: No, this isn't a problem. Whenever things that have been marked, you take it, and that 
actually tells us that you are interested. And more than that, it does actually come back. 
9.2.1.3 The development of spatial concepts and mapping skills 
By direct questions, or by listening to clues in what people said, an attempt was made to get an 
idea of how spatial concepts and mapping skills had developed. Apart from the person at Oakdene 
who was clear about the fact that she did not understand the maps at all, most people felt that they 
had come a long way in developing their understanding of the maps in the past year. For example: 
It was difficult at the beginning - I didn't understand it immediately, and especially these ones (the 
satellite image). I've dealt with maps before, but not these kinds of maps. So as we attended 
workshops, and with your help explaining to us how to read these maps. So as the time goes, I did 
actually understand (Balfour participant). 
And: 
I've never understood maps before - I've only been able to understand these maps since we started 
with the workshop (Amherst participant). 
And: 
... No, I didn't catch quite fast (at) first, but now I know (Seymour participant). 
As will be shown later, this and a number of other participants have shown in later workshops 
that they have developed an in-depth understanding of the maps that we have been working with. 
This understanding has even extended to an ability to read the topography of the landscape off the 
map: 
., .Because you see even that mountain up top there, that one there, you see, you can see it now 
(pointing to it), you know that it's flat up on top, even though you may never have had a chance to go 
up there. Of course we've been there. But you can see (from the map) that it' s properly flat (Hertzog 
participant). 
It should be noted however, that some of the participants, even though they had said that they 
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understood the maps, struggled at first to interpret the photographic map of their community during 
these meetings. 
9.2.1.4 Perceptions about the GIS process 
We asked for feedback about the GIS process. For example whether there had been times when 
people felt that we had gone on too fast, or had not listened to what they needed. No one had any 
complaint about the process (they were quite clear that they would tell us ifthere were), apart from a 
participant at Tidbury Toll, who said: 
I found it very difficult ... I had to ask other people to help me. The problem is that I don 't have any 
one else to come to the workshop with me - there are no young people to come with me. There was 
one guy, but he left. 
This indicates that perhaps we should have looked for weaker participants in the mapping 
processes and provided them with special attention or linked them up with a stronger participant. 
In answer to questions regarding new directions for the GIS process, some of the participants 
(particularly from Balfour and Hertzog) said that they would like much bigger maps, or lots of 
smaller ones, so that they could use these to present what they had done back to their communities. 
The Seymour participant said that the mapped information should be used to develop tourism. 
9.2.1.5 Potential uses of the local community map 
Although some participants agreed that the maps that we had given them could be used for local 
community planning, they were not sure about what type of planning they would do. Although many 
of them said that they could use the maps for planning, it was evident that this did not mean that they 
would use them for this. The only group that appeared to be enthusiastic about using the map were 
the Hertzog participants. For example: 
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AI: Do you see yourselves using these maps in future? Maybe not for Forum things but for other 
things? Is it worthwhile leaving these maps with you? 
N: They are very handy, especially there is one that I was looking at - I think it's this one - if 
you look at this one, it clearly gives you the picture of Hertzog, whatever we need, we refer to this 
map. Numbers (farm numbers) and all, it's straightforward. 
AI: So have you found these farm names and numbers quite useful to you as well? 
N: Deflnitely. For instance the National Committee of Land, they've asked me to give the 
numbers for all HACOP flelds. But when looking at this map, I could easily give that. I could easily 
pick up all those numbers that they want (Hertzog) . 
9.2.2 Working with the maps 
At many of the meetings we would all study the map of their community. These sessions were 
fascinating and produced some interesting results. Since they took place in the actual community, we 
were "placed in the map" in a sense, and could point to all the features around us. 
At three of the meetings discussions took place around the placement of dongas. 
In Seymour all the dongas had been correctly delineated, but new ones were pointed out. These 
were marked on the map. At Hertzog, the members discovered that they had marked the dongas 
incorrectly: 
... Although I don't know how we made this mistake ... (referring to the Hertzog scale map). The 
dongas were put on the map in the wrong place - they're here, not there. There are no dongas where 
we put them - it's a bit ofa mistake. 
We proceeded to work out where all the dongas actually were, and then mapped them in detail. 
At Tidbury Toll the participant first showed as where all the dongas were, explaining from which 
valley all the water came, and then where the dongas were in relation to other features such as fence 
lines and rows of sisal. We then worked out and marked on the map the exact placement of these 
dongas. It turned out that there was no donga in the place that had been marked at the Landcare 
workshop. 
At Amherst we discussed some inconsistencies in the mapping that had taken place. They had 
marked a region of a steep woody hillslope as "fields not planted because there is no access to fallow 
fields". We worked out that the group had got confused in linking the delineation of this to the 
outcomes table. Rather than designating this as a field to plant, they felt that it was an overgrazed 
area, and they wanted to fence it off so that the grass could be allowed to grow. 
The fact that the aerial photographs were taken in 1985 and 1996 meant that they proved to be 
interesting historical documents. Using these maps, we could work out how things had changed over 
the last 15 years. For example in Amherst, where they had marked dongas where dams were visible 
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on the aerial photograph, it turned out that the dams had burst subsequent to the photograph being 
taken. This group also became fascinated in how their village had changed. In 1985, only a few 
houses were visible. Today there are perhaps 50. This was because at the time the area had only 
recently been converted from a privately owned white farm to one that was state owned. Associated 
with this was a change to communal ownership of that part of the property. 
At Hertzog, the participants felt that although no new dongas had developed, the existing ones 
had intensified, while the community had grown: 
AI: ... Ne there new things that aren't represented, because it's such an old map? For example, I 
can see that where this path is here, you've got it marked as a donga. Has that appeared there since 
1985? 
c: I don't think so. They were not as strong as they are now, so things have changed slightly. 
Otherwise the other things that have changed are houses. There are houses there, and they are not 
there on the map. For example here at 699 (the farm). Otherwise that's it - this fence was here in 
1985. I don't see anything else that has changed. 
In the process of studying the community maps as a group at these meetings the participants 
reached a new level understanding of their map. They started to see greater detail in the map than 
simply where the river was or where the roads where. At Ntilini and at Amherst the participants 
were at first hesitant about where things were or what things were, but as things progressed they 
became more and more confident about what they were talking about, working out exactly which 
was their house, where furrows were, which field was which, where "that dam over there" was 
(pointing) on the map. Perhaps most importantly, for the first time people showed a real excitement 
about their map. 
In the light of the above, the discussion with the participant at Oakdene deserves particular 
mention. As has been indicated, there is one participant for Oakdene, who is an illiterate 
grandmother. She had participated little in the workshops, and could not understand the maps at all. 
During the mapping workshops, participants from other villages had helped her out. During our 
meeting with her (see Figure 9.7) we had been trying to fmd on the map the features that she had 
been talking about - in particular a set of fallow fields. We went outside for her to point out to us 
this field and some dongas. All the time we had been trying to get her to work out where these 
features were on the map, but she remained confused. One of the problems was that in 1985 her 
house had not yet been built, and therefore was not visible on the map. It was apparent, however, 
that there was some sort of building that had been close by at the time, which no longer existed 
(Figure 9.8) . The woman had lived in this village since she was a child, so we asked her whether she 
remembered such a building. After a bit of discussion, she remembered a shed, and showed us the 
foundations. When we showed her the shed on the map, everything suddenly made sense to her. She 
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was clearly excited, especially by the fact that she was looking at her village as it was 15 years ago. 
At a later stage in our discussion, she said: 
My interest is that I was surprised to see this area - the things that used to be in this area. I see it in 
this map. That has raised my interest, so that I could tell my children what was here . ... If I could get 
this map, I would use it, I would even frame it! 
To me this was a special experience; to watch someone make a conceptual breakthrough and 
suddenly "see" their landscape in the map and get really excited about it. 
A second meeting that was of special significance was at Tidbury Toll. Recall that this participant 
invited all the village elders to join us. As a result, the meeting ended up more as a detailed 
discussion about their village. In the process a rich picture of the village was presented in terms of 
historical factors determining their present circumstances, issues behind issues and conflicts with 
outsiders over land-tenure. An example of an issue behind the mapped data is the story of their 
bridge. At the Action Planning Workshop, the bridge at Tidbury Toll had been marked and linked to 
a record saying that it is low and therefore impassable during high flow, and as a consequence its 
height should be raised. In talking to the elders we discovered that the bridge (in fact a low 
causeway) is under water on numerous occasions, and that this is a serious inconvenience. It people 
want to leave the village (for example to go to school) they have to walk for a number of kilometres 
through the bush to a bridge lower down the river. Furthermore, if someone is sick, there is no way 
that an ambulance or taxi can reach them. The issue of the bridge had in fact caused a conflict within 
the community. One elder (who is also the member of the Catchment Forum) wanted to move the 
entire village to the other side of the river, while the others were far more reluctant to do this. This 
person has subsequently built a home across the river and lives there apart from his community. 
Later that day I reflected on the meeting: 
It' s amazing how, as the "GIS technician", I've worked with the data of the community - the 
information that they have provided - but just working with it does not mean that I've fully 
understood it. Today at Tidbury Toll, I actually only understood and got a feeling for the depth of the 
information by talking to a whole lot of the community at the meeting. And actually being in the 
environment and discussing it with them, rather than them handing it to me. So now I've got a deeper 
appreciation for the dynamics of the information that they have supplied, I understand the more social 
side of the information. I understand the things that can't be depicted in terms of GIS, or even in terms 
of paper. 
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Figure 9.7: A participant from Oakdene and a member 
of the CRCG. 
There are three learning points here: 
Figure 9.8: Corrected 1985 aerial photograph view 
of tbe community of Oakdene. The position of tbe 
present day bouse of the Oakdene participant is 
sbown by tbe vertical arrow. Tbe shed tbat existed 
in 1985 is shown by the horizontal arrow. 
• There is a rich context to the spatial information that is mapped by the community 
representatives. 
• This brings into question the role of the outsider. What are the dangers of their working with 
this data while being oblivious to its context? Furthermore it highlights the importance 
evaluating a process with community members. 
• In terms of GIS and participatory mapping as a PRA method, mapping should not be conducted 
in isolation from other PRA methods, Furthermore there are definite advantages to conducting 
mapping while in the community, in a smaller, more personal context. 
9.2.3 Summary, Learning Points and Analysis 
• Members of the Forum recognise the empowering potential of a group lmowledge of common 
issues and plans in the catchment. Furthermore, many members felt that the mapping process had 
helped them to develop an overall picture of the catchment. 
• Members of the Forum were satisfied with the GIS synthesis and representation of their action 
plans. They see an outsider working with their data not as an intrusion but a necessary partnership 
involving their locallmowledge and outside expertise and resources, 
• Most of the participants felt that they had come a long way in developing their understanding of 
maps in the past year. 
• Of all the communities, only the Hertzog participants foresaw a particular future use for their map, 
• The part of the meetings when people's interest was most engaged was when we were working with 
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the maps of their communities. It is felt that in exploring these maps with the community members 
in an in-depth manner, in those communities I', and interpreting the historical significance of spatial 
phenomena, participants reached new levels of understanding of, and enthusiasm for, the maps. 
Q) There is a rich context to the spatial information that is mapped by the community representatives. 
Practitioners should be sensitive to this context, and should attempt to include it in their work. This 
could mean visits to individual communities to hear their full story. Ultimately the spatial 
dimension should form only a part of a multi-faceted community or catchment appraisal. 
9.3 The use of a Catchment Map at the CF Vision workshop 
By September 2001, issues began to develop among the Catchment Forum regarding structures, 
roles and responsibility. This related in particular to a Forum management committee that had been 
elected in May that year. At the same time it was evident that the Forum as a whole was beginning 
to lack a sense of purpose - until then, none of the plans had translated into actions, while at the 
same time there still remained a sense of reliance on the CRG. As a consequence, a Catchment 
Forum workshop was held in Balfour in order to revisit the vision and aims of the Forum, and to try 
to develop ways in which the Forum could become more self-sufficient. 
As part of developing the vision, the Forum went through a process of reviewing its identity. This 
included using an AO colour satellite map of the catchment that had been created for the Forum. 
With reference to the map, the Forum was reminded how each person came from a village that was 
part of a whole: the catchment, and that the Forum existed to represent this whole. By looking after 
the interests of the whole, they were, in effect, looking after the interests of each village. To 
emphasise this, a representative from each of the villages came up to the map, placed themselves in 
this "whole" using a sticker with the name of the community, and gave a brief talk about their 
locality (Figure 9.9 and 9.10). After this, the Forum was randomly broken into groups who each told 
a part of the history of the Forum. Thereafter, each group told how it saw the Forum functioning in 
future . These group views were synthesised, and, by negotiation among all the Forum members, a 
provisional vision was created. This is: 
To be an independent, sustainable group with a commitment to the fair and healthy use of the 
catchment by: (I) Being the voice of the stakeholder commtmities in the Kat River Valley and the 
connection between the commtmities and other bodies; and (2) by promoting sharing among the 
Catchment Forum and the communities. 
(Note that this is not the final vision: it is in a constant process of development) 
I' The idea that learning takes place best in context is one oftbe underlying principles of Active Learning. 
101 
Figure 9.9 and 9.10: The use of the Al colour satellite map of the catchment at the Vision 
Workshop, Septemher 2001 
9.3.1 Summary 
The use of a large map of the Kat River valley promoted the contextualisation of the vision 
development process in terms of the catchment. 
9.4 The use of maps for the Kat River Reserve Workshops 
One of the projects being conducted by the CRG is a capacity-building process with the 
communities of the Kat Valley with the eventual determination of the Ecological Reserve in mind. 
Between August and November Reserve workshops were held in each village. Each workshop 
involved maps and mapping, in which the aerial photographs, as well as an AO printout of the colour 
satellite map of the catchment were used. One of the purposes of the mapping was to record, along 
the river, past resources and present threats, in order to develop an idea of how the condition of the 
river has changed (Figure 9.11). 
Members of the Catchment Forum were present at all of these workshops and played a central 
role in the mapping. A recording of the workshop at Seymour provides an interesting story in the 
context of the GIS process and the empowerment of the members of the Catchment Forum. What is 
of particular interest is the fact that the mapping section of the workshop was facilitated by a 
member of the Catchment Forum. 
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Figure 9.11: Working out past resources and present 
condition of the water resources at the Seymour 
Reserve workshop. 
The Forum member began by giving a detailed explanation of the AO satellite image to the rest of 
the participants. He explained where Seymour was and then pointed out all the villages down the 
Kat River until Fort Beaufort. He then explained the concept of a satellite image and the fact that this 
one was taken in 1994. He explained the graduation of colours, and what each colour might indicate. 
He pointed out all the roads, showing where they went to, he pointed out the railway line, and he 
pointed out the length of the Kat River and some of its tributaries. He also pointed out the catchment 
boundary, explaining that everything within the boundary was part of the Kat River Valley, and 
everything outside of it was not. 
After explaining the satellite image, he facilitated the work with the aerial photograph. All the 
participants sat in a circle, and he went from one person to the next, helping them to understand the 
map. In the process he explained what an aerial photograph is, how it is made, and how the Seymour 
one relates to a particular place in the satellite image. In explaining this, he went as far as linking up 
the pink areas on the satellite image to degraded and eroded areas in the photograph. He then 
assisted the participants in defming problem areas in the map. 
It was quite clear that this participant was highly competent and confident in working with the 
maps. In contrast, in our June discussion with him he had said that he had not understood the maps 
at first. 
A second point of interest was the level of involvement of the community participants. Once they 
came to grips with the map of their community, they sustained an animated interest in it for the next 
half hour. Some of them interpreted the map to great levels of detail, for example working out which 
road was which, where a particular set of trees was, where the new buildings were and where the 
sewerage works was. This interest extended their using the map, on their own initiative, to work out 
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what the river looked like in the past as compared to the present, during a river transect". 
9.4.1 Summary and learning points 
@ The Catchment Forum representatives played a central role in the mapping component of the 
Ecological Reserve workshops which were held in each community. These workshops demonstrated 
that, in comparison to their performance at earlier workshops, some of the Forum participants had 
developed a clear understanding of the catchment-scale and local-scale maps. 
@ The maps of the local community are of immediate interest to villagers; for some it provides a 
novel perspective on their local environment. This reinforces the idea that local maps, rather than 
catchment maps, should be the starting point in the development of a spatial perspective of the 
catchment. 
9.5 The use of Maps and GIS in an Action Projects workshop 
At the Vision workshop of September 200 I it was realised how important it was for actions to be 
central to the Forum development process. Many of the skeleton plans developed at the Action 
Planning workshop in July 2000 were reasonably simple, such as cleaning out irrigation furrows or 
negotiating with a farmer to access fallow lands. These ideas could easily be translated into more 
detailed plans and then actions at little cost to the Forum members or community. The CRG together 
with the CF members initiated action project planning in each village. This involved deciding on one 
of the action plans that had been developed in the Action Planning workshop, and then going 
through cycles of information finding, selection of alternatives, developing plans, and evaluation 17, 
until a level had been reached where effective implementation could take place. The first cycle of 
planning took place in each village with the help of the CRG facilitators . The second cycle took 
place at a workshop held at Hobbiton-on-Hogsback on the 28 th_30 th of November 2001. 
On the first day each set of village participants was assigned randomly to five different groups. 
For example Fairbairn, Platform and Amherst formed one group. These groups sat together and, 
with a facilitator, helped each other develop their plans. In this way valuable cross-fertilization took 
place between the villages. For example the participants from Gonzana, who wanted to start small-
scale fanning, where helped invaluably in terms of ideas and NGO contacts by the Hertzog 
participants, who where already involved in such an undertaking. 
All the groups were handed laminated aerial photograph maps of their villages. These were not 
the focus of the project planning, but were nevertheless available should they be necessary. The use 
of these by the Ntilini participants provides an interesting example of how the maps facilitated 
sharing and group discussion. The participant had explained that their village needed to access some 
fields but could not get there because a donga was in the way. Participants from other villages could 
16 This is a further illustration of the use of the maps as historical documents. 
" Based on the Action Leamiog framework. 
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not understand why people could not simply go round the donga . Only until a map had been referred 
to, could people picture what she was talking about and understand the extent of the problem: the 
donga stretched for over a kilometre up a steep valley to the east, while the river prevented people 
from going around the western side (figure 9.12). Only with the help of the map could solutions be 
suggested, since they related directly to the topography of the areas. For example it was suggested 
that the water above the desired crossing point be diverted by a furrow along the contour to an outlet 
in the south, and then the donga be filled to form a bridge. Based on the map it was decided, 
however, that this would not be possible because of the placement of the village on the one hand, 
and the extensive area (and therefore potentially large volume of water) that was drained by the 
donga, on the other. Eventually it was decided that a causeway across the donga would be the most 
effective solution. 
Figure 9.12: An aerial view of the village of Ntilini (indicated by the circle) and the donga that 
is preventing access to a field (the field is indicated by the arrow in the north-west of the 
image). The Kat river is to the west of the village, while the donga extends from where it flows 
into the river close to the arrow, south-eastwards to the bottom of the picture. 
At the end of the project planning, on the evening of the 28th and the morning of the 29th, each 
village presented its plan back to the Forum. In this way the Forum as a whole developed a picture 
of what all the villages down the river had planned, while at the same time, other Forum participants 
shared with that village suggestions and critical considerations regarding their plan to great effect. 
Using the GIS, the corrected and referenced aerial photographs were projected on to a screen to 
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facilitate the sharing, should any reference to the GIS be necessary. Use of the GIS indeed took 
place, as will be documented in the following paragraphs. 
The Seymour villagers needed fences: one along the Kat Dam to prevent children from drowning 
in the darn and cattle from disturbing and polluting the edge of the darn; and another along the 
arterial road that passed by the village. Referring to the image on the screen, the presenter pointed 
out exactly where these fences would be, and how far they would stretch. 
The Hertzog participants wanted to refurbish an irrigation furrow for their fields. On the screen, 
the presenter showed exactly where these furrows where, where the building of a weir would be 
required, and where the outlet of the furrow was (figure 9.13). 
Fairbairn wanted to rehabilitate a particular set of dongas that was silting up one of their bridges. 
However, since the presenter did not refer to the map, some of the Forum members asked to be 
shown exactly which dongas he was talking about. This particular presenter (who, surprisingly, is 
one of the facilitators) , admitted that he could not understand the map of his village. As a result, with 
the help of other participants, and orienting ourselves to particular roads, the river and the bridge, we 
worked out exactly which dongas were being referred to. 
The Stonehenge presenter briefly explained on the screen where his village was and which length 
of the river he was talking about before explaining their project. 
The Amherst participant showed on the screen a furrow that they were planning to fix. This 
would enable the villagers to start gardening, as well as provide them with easier access to water. 
The participants from Cimezile used the projected image of their community throughout their 
presentation. Similar to Ntilini, this community has problems accessing fields as a result of dongas. 
The presenter pointed out their village, and then showed in detail why they could not access their 
fields, pointing out where the fields were in relation to the dongas and roads. In addition he pointed 
out a newly built bridge and, showing the extent of the dongas above that bridge, explained how 
erosion and deposition was so active that the bridge would be useless in a few years. A second 
participant from Ntilini then got up and explained other erosion problems in the village, in particular 
a donga that was threatening their school. While she was doing this, the first participant was 
standing at the projected image pointing out what she was talking about (Figure 9.14). 
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Figure 9.13: A Hertzog participant explaining 
plans for the refurbishment of a furrow. 
Figure 9.14: A participant from Cimezile 
pointing out features on the GIS image while a 
second participant explains related problems. 
In addition to the size of the projected layers in relation to maps, the use of the GIS and screen 
projection proved useful in a number of ways. In particular, we could pan around without being 
limited by a map boundary. For example the furrow that the community of Amherst intends to fix 
originates at a weir on the river at Picardy. Since we were using GIS, we were able to "navigate" up 
the river to bring this weir into view. Had we simply used the hardcopy map of Amherst, only half 
the length of the furrow would have been shown. A second advantage of using a "live" GIS is that 
one can zoom in to a particular area in question . For example at Fairbairn we could show the 
particular set of dongas in question. In contrast a hard-copy map is effectively limited to a scale 
small enough to incorporate the whole of that community. Essentially, the GIS allowed a dynamic 
presentation of the spatial dimension of the communities in the Kat, facilitating more effective 
sharing among the Catchment Forum. 
Although it had been stated up front that participants did not have to use the GIS images (they 
were only there should people want to refer to them), they became a focus around which the 
presentation process took place. Even when people did not refer to the screen at all, the image of the 
village was nevertheless in view and, while the participant was talking, many of the Forum members 
were looking at the village in question, apparently linking what was being said to what was in view. 
As the GIS operator, I often influenced this by independently zooming in to the areas in question: by 
the participant's description of their plan, I knew which area was being discussed (in working with 
the maps and the communities for over a year and a half, I have developed a useful knowledge of the 
area). For example as the Paradise participant spoke about a project to clean up jointed cactus, I 
zoomed in to that part of the community area affected by this weed - in this case the participant had 
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described to me where the jointed cactus was in a prior conversation. 
The above describes my use, as the GIS operator, of the knowledge that I have gained of the area 
as a participant in the Forum process This knowledge was used, in fact, to correct one of the 
participants in terms of where she thought some fields were on the image. The community of White 
had developed plans to access fallow land and use this for small-scale agriculture. The participant 
presented the project, but then admitted that she could not understand the map of her community. I 
was asked to come up and explain where their houses were situated (note that this was a 1985 map 
and their houses had not been built then). Starting from the arterial road as a reference point, I 
worked my way along the gravel road to their community, pointing out features as we went (such as 
the bridge, the loading shed for oranges and the old farm house), until we got to the site where the 
community has since been established. Once I had pointed out the area of their houses, she indicated 
a general area to the south and said that this was the land that they wanted to plant. This was 
however a steep-sloped bushy area, and many of the Forum pointed this out. Having been to White 
many times, and having spoken to other Forum members from this community, I knew which field 
she was talking about, and so showed this to her on the map. For an outsider "facilitator" to play 
such an active role could be seen as "taking back the stick", and going against the principles of 
participatory practice. Recall, however, that an important principle of participation is that the 
facilitator should use their own best judgement (Chambers, I 994b). In this instance, apart from 
giving the rest of the Forum an idea of where the field was, a focus was provided around which the 
participant could be helped to translate her local knowledge into a spatial perspective. As we 
experienced with the Oakdene participant in July 2001 , picturing just one feature spatially can be the 
key to the rest of the map. Furthermore in helping the participant to see her community spatially, a 
conceptual tool is being handed over which will allow her to conduct her own map-based appraisal 
of her community. The above incident is an expression of the partnership between the outside GIS 
operator and the local participants. The idea of partnership will be discussed further in the next 
chapter. 
Five of the presenters were open about the fact that they could not understand the map of their 
community. If we consider the presenters to be a sample of the Forum, then at least two thirds of the 
members were still unable to read the aerial photograph maps of their community. This is interesting 
considering that the Forum had been working with maps with the help of facilitators for almost a 
year and a half. Even more surprising was that one of the facilitators, who has had far more intensive 
skills development with, and exposure to, the maps and the GIS, was still unable to understand them. 
9.5.1 Summary and learning point. 
At this workshop, much focus was placed on sharing. This sharing was promoted by the GIS and 
GIS maps in the following ways: 
® For two groups the village maps facilitated the explanation of issues and the development of plans, 
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in that they helped the group as a whole to visualise the situation. 
@ The GIS projected on to a screen provided a useful aide for many participants when they presented 
their plans to the rest of the Forum. Many presenters explained their plans around the image, in so 
doing allowing the rest of the Forum to visualise what the presenter was talking about. 
Additional points of considerations are: 
@ That the GIS projected on to a screen provided a far more dynamic means of presenting the spatial 
dimensions of the communities than could have been achieved with hardcopy maps and; 
@ While some participants showed a sophisticated ability to read the maps, a proportion of the Forum 
were unable to read the aerial photograph maps of their community. 
For the first time since the initial workshop in July 2000, sharing among the Forum had taken 
place at the catchment scale: the group as a whole now had a picture in their minds, not only of the 
plans for their village, but also the plans for all the other villages in their catchment. It is felt that this 
has contributed to the development of an overall picture of the catchment among Forum participants. 
The GIS was instrumental in this sharing. It is regrettable that such GIS based sharing had not taken 
place sooner in the Catchment Forum process. 
9.6 Conclusion 
This chapter has detailed five engagements between the Catchment Forum and the CRG. In three 
of these, detailed mapping and appraisal at the local scale took place in that local community 
(namely, at the Water Quality Workshop, the Feedback and Discussion meetings and the Ecological 
Reserve workshops). It is felt that through these focussed appraisals great advancements in abilities 
to "see" the landscape from a birds-eye perspective took place among individual Forum members. 
The learning point in terms of introducing GIS and mapping among local community participants 
has been that it is important to start slowly, locally, in focussed groups, and with the undivided 
attention of a facilitator who is able to interpret the maps. 
With regard to the development of the Forum as a group, the GIS and maps promoted the 
conception and the development of the identity of the Forum in terms of the catchment at the Vision 
workshop, while sharing among the Forum was facilitated by the GIS at the Action Projects 
workshop. 
The five engagements have thrown light on the extent to which the Forum has developed, 
through the GIS process, in terms of mapping and spatial concepts. In the description of the Water 
Quality workshop, the feedback and discussions meetings, the Ecological Reserve Workshops and 
the Action Project Workshops it was noted that participants had demonstrated sophisticated abilities 
to interpret and work with the maps. Furthermore many participants felt that the GIS process had 
helped them to develop an overall picture of the catchment. However, it was noted at the Feedback 
and Discussion meetings and the Action Projects workshop that some participants were lacking in 
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the ability to interpret even the local scale maps. 
The engagements have provided learning points regarding the role of the GIS practitioner. The 
GIS practitioner should be aware of other fonns of community infonnation when working with the 
locally generated spatial infonnation. Essentially, the spatial dimension should only fonn a part of a 
multi-faceted appraisal. The relationship between the GIS practitioner and the Forum is seen by 
some participants as a partnership; the practitioner works with the technical component of the GIS 
while the participants, through the platfonn provided by the GIS, conduct appraisal and planning 
processes. 
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10 DISCUSSION 
In this thesis, each engagement with the Catchment Forum has been described and discussed or 
reflected on in chronological sequence. The reason for this is that each engagement has represented 
an Action Research cycle, and has therefore provided the context for subsequent engagements. In 
this chapter the various themes that have emerged from separate discussions will be integrated into 
an overarching consideration of the GIS and mapping research project. 
In Chapter 4 the philosophical and methodological context of the research was covered. This 
included the fact that: 
aIt is situated in a critical paradigm, in which there is an interplay between theory and practice as 
the research process plays itself out; 
GOne of the contexts for this interplay is Action Research, which involves cycles of 
understanding, planning, action and reflection; 
@As a result of this both the research questions and objectives become clearer and the practice 
becomes more effective, as the research progresses, and; 
<N1lere should be outcomes both in terms of adding to a body of Imowledge, as well as in terms 
of some sort of action outcomes, or a form of emancipation. 
The research cycles have been presented in the preceding chapters. This chapter considers the 
research outcomes as well as the lessons, coming from the research process, that can contribute to 
thinking and practice around GIS for Participation and catchment management. Throughout this 
discussion, outcomes in terms of the empowerment of the Forum will be referred to, although these 
will also be listed in the concluding chapter. The chapter will end with an assessment of the research 
process. However, since the entire research process has taken place in the context of a broader 
people-development framework, this should first be considered in order to contextualise the 
discussions. 
10.1 The Catchment Forum journey as the axis around which other 
processes took place 
The Kat River Valley Project, and the associated work of the CRG over the past year and a half, 
has focussed largely on the development of the Catchment Forum in order to enable them to 
effectively participate in catchment management, and to enable them to initiate actions that deal with 
some of the negative circumstances under which their communities live at present. It follows that the 
tools and methods involved in each engagement with the Forum on the part of the CRG has been in 
the context of the Forum journey, and the effectiveness of these methods and tools can only be 
considered in terms of their constructive contribution to the Catchment Forum process. Good 
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worlanen do not blame their tools. Or conversely, the effectiveness of various methods and tools for 
the development of the Forum depends on the way in which they were used. For example were they 
used at the right time in the Catchment Forum journey? Were they used in the right way? Were they 
complementary to the Catchment Forum agenda, or were they imposed by researchers wanting to 
test and develop their particular tool or method? 
What is being argued here is that there should be a needs-based application of the tools and 
concepts in engagements with the Forum. For example, as the need for appraisal changed to a need 
for action and implementation, so PRA methods such as transects and mental mapping fell away, to 
be replaced with Action Learning oriented methods (although PRA principles were retained) such as 
action planning and project development. If researchers had been stuck in anyone methodology, 
responsiveness and relevance would have fallen away, with the danger of the growth of the Forum 
being stunted. Thus all the tools, methods and concepts should form a menu of approaches, to be 
selected when needed, in various combinations, for the building of the Catchment Forum capacity. 
Figure 10.1 gives an idea of the relationship of some of the tools and their associated conceptual 
frameworks to the Catchment Forum journey. The diagram shows that the development of the 
Forum has been the central process to which all the other processes (for example PRA, GIS and 
Action Learning) have been ancillary. Although these ancillary processes have driven the 
development of the Forum, the nature of these processes have in tum been determined by the 
changing needs, abilities and outputs of the Forum as it has developed. Although one cycle is shown 
between the Forum process and each conceptual framework and associated tools, in effect numerous 
cycles took place. For example with the GIS for Participation, 12 engagements (to varying degrees 
of interaction) between the Forum and the GIS framework took place (each engagement representing 
a cycle of understanding, planning, action, and reflection). Thus the GIS for Participation went 
through a process of development over time in concert with the Forum development process and the 
development in thinking about, and use of, the other frameworks. Unfortunately, due to the limits of 
a two-dimensional page, this simultaneous process of development is not illustrated in the overall set 
of interactions in the Forum development. A sense of the GIS process over time as it relates to the 
Catchment Forumjoumey is shown in Figure 10.2. 
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Figure 10.1. A diagram of the interrelations between the Catchment Forum development journey and the GIS for 
Participation, and participatory catchment management frameworks, approaches and methods. Note that the GIS 
research process is represented by the text boxes in bold and their cyclical interactions with the Forum. The other 
components of the diagram are dealt with in the introductory chapters. 
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Notice in figure 10.1 that this thesis is about the components "GIS for Participation" and "GIS 
and mapping outputs", and some of their relationships to the other dimensions of the overall 
picture. Mapping out the full spectrum of dimensions and interrelations of the catchment 
management people-development framework that relate to the GIS process would be an 
exceedingly difficult task, leading to a large volume of text. Consequently, only the most pertinent 
themes, lessons and outputs from the process will be discussed here in response to the overall aims 
and objectives of the project. These wi11 be discussed in three sections. The first section will deal 
with the role that the GIS and Mapping played in the conceptual development of the Forum 
participants in order to enable them to better participate in catchment management. The second 
section considers the platforms for empowerment that GIS provides. In particular, platforms for 
sharing and communicating, and conceptual and skills platforms for more sophisticated 
engagements. The third sections considers lessons learned about the role of the GIS practitioner in 
people-development processes, and the appropriateness of GIS as a tool in such a development 
process for rural people. 
To provide a context for these sections, and as a summary of the chapters in which workshops 
and meetings were held with the Forum, Figure 10.2 shows one element of the Catchment Forum 
process. This is a timeline of the points of engagement between the CRG and the Catchment 
Forum, the outputs of these engagements in terms of the development of the Forum, and the inputs, 
by the Forum, to the next workshop, based on the capacities developed at previous workshops. 
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10.2 GIS and the development of the Catchment Forum: the 
development of mapping skills and spatial concepts for participation in 
catchment management 
As was argued in the introductory chapter, one of the challenges in the development of the 
Catchment Forum has been to mobilise people to think in terms of the catchment - especially since 
the Forum is defined by this concept in the first place. Recall that the first objective of the research 
was: 
To explore the potential for GIS to facilitate the development of mapping skills, an 
nnderstanding of the Kat River catchment, and an understanding of catchment concepts in 
general, among the Catchment Forum. 
Essential to thinking about a catchment is the concept of space as a surface (see Rowntree et ai, 
2000). In tenns of ICM, the catchment surface l ' represents the continuum, or spatial framework, 
within which processes in the catchment are integrated. Therefore to be able to understand many of 
the concepts in ICM, and to participate in ICM, some sort of knowledge of this spatial framework -
the catchment as a space - is necessary. Indeed, for the Catchment Forum to achieve its potential, to 
see the catchment space, to see the whole, and to see how the components of the whole fit together, 
is most important. I reflected on this after the Action Planning workshop in July 2000: 
Knowing spatial patterns within a whole can be so important. They give information about linkages 
between so many processes. Understanding a process at a broader scale provides knowledge of how it 
affects entities at the local scale. Therefore in order to deal with a local scale issue with any effect at 
all, one often has to deal with the problem as a whole. Knowing how different opportunities fit 
together and are arranged spatially in a catchment, villages can come together to optimise their use of 
a resource, or to exploit an opportunity that arises out of cooperation, out of sharing or from exploiting 
economies of scale. By the same token some threats can be mitigated or dealt with far more 
effectively if they are seen as a whole, and dealt with at the scale of that whole. 
The unique potential of the Catchment Forum lies in the fact that it is a group of representatives 
from different parts of the whole, who together have the interests of the whole at heart, and who, 
through working together for that whole, are better enabled to facilitate the solution of local 
community problems. 
It follows that one of the objectives of the research has been to use the GIS and maps to help 
people to picture, in tenns of this two- and three-dimensional surface space, their local environment, 
the environment that is constituted by the villages of the upper Kat and, ultimately the catchment 
environment as a whole. In other words, it was to use the GIS and maps to see both their local and 
I. The word surface is used here to describe the two- and three-dimensional space of the catchment. TIris 
includes both the concept of "above" or "below" (in terms of the elevation of the surface), as well as the 
concept of the surface being the layer of earth through which groundwater flows. 
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their catchment environment in tenns of a whole. The value of the GIS and maps (as a picture of the 
environment) in helping people to see this whole was articulated by Burt (2001, p. 14): 
Being able to see the bigger picture of our environment immediately opens our eyes to a different set 
of possibilities. We begin to see the links between our homestead and the river, the river and the 
mountains, 
Once people start understanding their space, and start thinking in tenns of this space, they are one 
step closer to thinking in tenns of catchment and catchment management. 
Have the Catchment Forum been enabled by the GIS and mapping process to see their 
environment, and in particular their catchment, spatially? One clue to the extent to which this has 
been achieved would be to consider participants' development in their ability to read and interpret 
the maps. Evidence of this development in ability will be discussed here with respect to the 
workshops and other engagements that took place from July 2000 to November 2001. 
At the first and second workshops of July 2000, it was noted that although people appeared to be 
able to link the more obvious point and line features in the map such as roads, rivers, villages and 
dams to their equivalent in reality, the ability to see and interpret continuous data, or to interpret or 
infer additional infonnation from the map, remained limitedl9 . On reflection it was argued that 
participants had possibly been challenged initially with too big a picture (the catchment and sub-
catchment scale), and too much of an abstraction from reality (the satellite image is poor in 
resolution and detail and therefore required more extensive interpretation at the local scale). It was 
resolved, therefore, that in future engagements with the Forum, members would be challenged with 
a smaller conceptual jump: they would work with maps based on aerial photographs. These would 
provide an almost exact picture of their reality from a birds-eye perspective, and the participants 
would only have to look at and think about their immediate community environment. As it turned 
out at the following workshop (the Landcare Proposal Workshop), many participants struggled to 
interpret even this representation of their reality. From this it was concluded that people do not 
necessarily have a natural capacity to interpret, in detail, their landscape from a birds-eye 
perspective at the first instance. However, despite this apparent lack of initial success, and bar 
certain other factors that came in to play at a later stage'O, this workshop and the use of aerial 
photograph maps appeared to have been the key to the subsequent development of the map-reading 
capacity of the Forum members. At the Water Quality workshop, the Hertzog representatives of the 
Forum took the lead in conducting comparatively detailed mapping, in which an ability to link their 
local knowledge of the landscape to the map representation was evidently advanced. This same 
19 However, people could at least understand the maps to a certain level of detail. They could see up-stream 
and downstream along the network (because of their prior development of network concepts), and the spatial 
organisation of their villages with respect to this network. This in itself is empowering. 
'0 Namely our meetings with forum participants in their villages, which involved in-depth appraisals of 
their local community maps in a small and personal context. 
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group later saw and corrected mistakes in the mapping from previous workshops, and one 
participant even demonstrated the ability to determine the topography of a landscape from the maps. 
In the Ecological Reserve workshops, the Catchment Forum representative in each village took the 
lead when it came to the mapping component, as observed by Burt (2001, pers com): 
". The Catchment Forum members are far more engaged in that (map) exercise than anyone else, they 
obviously see the greater importance of doing it, and the importance of the map. And people are 
fascinated - I mean they are fascinated by looking at them. And what is nice is that the Catchment 
Forum representatives usually take over that exercise and start explaining to them what is what and 
tbings like that. I suppose it is the sort of thing that comes out in itself. 
Furthermore, at least one representative (from the Seymour Reserve workshop) showed a highly 
developed ability not only to interpret both the local map and the satellite image, but also to place 
the local map in the catchment scale map and link their common features. At the Action Projects 
workshop, the majority of participants showed a clear understanding of, and confidence in working 
with, the aerial photographs of their communities. Based on the above evidence, it can be concluded 
that there has been a general development in the ability of the Forum as a whole to work with local 
scale maps, if not the catchment scale maps. 
In addition to these observations regarding the development of map skills, during the feedback 
meetings in June 2001 many of the participants themselves have felt that they have come a long way 
in their ability to understand the maps. For some this includes the developed ability to understand 
the catchment scale satellite image based maps. 
It was stated earlier in this section that it was possible that one of the reasons behind participants' 
struggles with mapping was that the satellite image was too challenging. However, this certainly 
does not mean that the satellite image based maps have not influenced participants' conception of 
the catchment at all. The participants have been exposed to, and dealt with the satellite image on 
numerous occasions. A3 versions, and later an AO printout, of these maps have been present at 
almost every CRG engagement with the Catchment Forum. Indeed at the Vision workshop, and at 
all the Voting" and Reserve Workshops they were used to introduce and contextualise some of the 
workshop activities. Furthermore, the satellite image has formed the background to the GIS-
synthesised Issues maps and Action Planning workshop Outcomes maps, which have been 
distributed to every village. Finally, the satellite image of the catchment formed the context for the 
GIS displays at the Action Planning and Action Project Planning workshops. 
21 See figure 11.2. 
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Although there is little evidence that the majoritY" of participants have developed a detailed 
understanding of the satellite image-based maps, they certainly have some understanding -
otherwise they would not have been able to conduct any mapping at all. 
Perhaps the greatest contribution of these maps, together with other printouts such as the soil-
erosion maps and the WUA voting maps, as a part of the overall GIS process, has been that they 
have facilitated greater spatial awareness of the catchment. For example the participants clearly 
know the placement of their villages within the catchment, as was evident at the Vision workshop, in 
which representatives went up to the AO map and placed a label over the site of their village. 
Furthermore the map has facilitated an awareness of catchment identity in terms of what constitutes 
the catchment. For example participants know that their villages, as well as Fort Beaufort, and the 
farms south of Fort Beaufort along the road to Grahamstown are in the catchment, whereas the 
towns of Alice and Adelaide are outside the catchment. In addition to knowing that these towns, 
communities and farms are in the catchment, they know how they fit together with respect to each 
other, with respect to landuse, and with respect to the river, as was evident in a role-play regarding 
the Ecological Reserve at the Hogsback workshop (This role-play will be covered later in this 
chapter). In addition, and with respect to the satellite image in particular, among some of the 
participants there is an apparent awareness of the link between the environmental condition as 
indicated on the image, and that which can be observed in the landscape: in talking about an area in 
which there is extensive erosion, or a high density of houses, Forum members have been observed to 
have related these to the "pink" areas in the satellite image. 
There remain, however, a proportion of participants who appear to have a minimal understanding 
of either the satellite based maps or the local scale aerial photograph based maps. This is despite the 
fact that some of these participants have gone through the maps with the personal attention of either 
myself or one of the more knowledgeable facilitators. This indicates that some participants have 
natural capacities to understand maps, while the same concepts come to others less easily23. Indeed, 
within the group of facilitators, there is marked differentiation in abilities to read maps - ranging 
from one facilitator who has a detailed understanding of all the maps, to another who cannot 
interpret the map of his own community. This is despite the fact that they received equal attention in 
their skills development prior to workshops. 
22 There is a minority of participant who appear to have a well developed understanding of the satellite 
images. Some of these stated clearly during the interviews in July 2001 that they could interpret the maps 
comfortably. 
2J Although, rather than "capacity", the issue may be "reasons for accessing the maps". Perhaps some 
people see no use in trying to interpret the maps. For others, the maps may be significant in that they are a 
record of the past (the idea of the maps as historical documents), or a record of the land that a person owns (or 
wants to own) (the importance, for some, of farmlerfboundaries and numbers on the maps). 
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In Chapter 7 it was noted that the processing power of the laptop computer that was used in the 
field was, unfortunately, not sufficient. This implied that a 3-Dimensional computer model of the 
catchment could not be used· with the Forum. A physical model of the Ntshongweni Catchment was 
used to great effect among participants of the Ntshongweni Catchment Management Forum in Natal 
(Auerbach, 1997). Furthermore a Participatory 3-Dimensional Modelling technique (using GIS and 
physical models) has been used in the Philippines as part of Participation, Learning and Action 
processes (Rambaldi and Callosa, 2000). A three dimensional representation of a landscape is less 
abstract than a two dimensional representation. The use of 3-D modelling may have been an 
important stepping-stone in the development of participants' conception of the catchment as a 
whole. The use of 3-D GIS modelling in the context of GIS for Participation has much potential, and 
warrants further investigation. 
10.2.1 Conclusion 
This section has dealt with the first research objective, which relates to the potential for GIS to 
facilitate the development of mapping skills, an understanding of the Kat River Catchment, and a 
developed understanding of river catchment concepts. 
Based on the evidence in this section, the majority of participants have further developed their 
mapping skills and understanding of the catchment. Although it was noted in the introductory 
chapter that GIS could facilitate an understanding of spatially extensive systems (Jones, 1997), it 
would be difficult to quantify the extent to which the development of mapping skills, and an 
awareness of the catchment through the GIS, has facilitated the development of catchment concepts, 
or of processes and linkages in the catchment. This is apart from the fact that during the feedback 
meeting and interviews, many of the participants expressed the view that the maps had helped them 
develop a picture of the catchment as a whole. 
After a reasonably lengthy process of capacity building for participation in multi-stakeholder 
catchment management (which has included a variety of methods), in the whole some people have 
certainly developed understanding, skills and grasp of issues to an advanced degree, while a few 
remain lacking in these qualities. To an extent, this is to be expected. While some are advanced in 
terms of spatial concepts and the ability to see the bigger picture (including the catchment as a 
whole), others have qualities such as initiative, enthusiasm, integrity or leadership. The outcome is 
that there is a diversity of capacities and qualities which makes for a Forum that, as a unit, represents 
a group with the maturity and potential to carry into effect their vision for themselves and for the 
catchment. 
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10.3 GIS and maps as platforms 
10.3.1 Platforms for sharing and communicating 
The second objective of the research was: 
To explore the potential for GIS to facilitate constructive communication and sharing among the 
Catchment Forum, and between the Catchment Forum and other stakeholders. 
Part of the vision that the Catchment Forum has for itself is that it should promote sharing for 
both its members and the communities that they represent. Much sharing has taken place over the 
past year and a half. Perhaps the value of sharing was embraced and lived out most explicitly at the 
Action Projects workshop at Hogsback in November 2001. Here, the Forum members shared their 
problems, their suggestions, their experiences, their intentions and their success stories in an 
unprecedented way. Throughout the research process there have been opportunities for GIS to 
promote sharing in this way. In some cases these opportunities have been followed through with 
success, in other cases, further light has been thrown onto the potential role of that GIS can play in 
this area. The GIS can be seen as having provided various types of platforms for sharing. These will 
be discussed in the next three sections. 
10.3.1.1 The maps of synthesised issnes and ontcomes as platforms for sharing 
By means of the GIS, the diverse information that was mapped for local villages at the 
workshops of July 2000 was synthesised onto catchment scale maps. Through these maps, Forum 
members were not only presented back with what they had mapped, but also with what all the other 
members had mapped. This meant that, at a glance, each participant could see what all the issues, 
plans and concerns were in any of the villages. Moreover, by participants having mapped these 
issues with reference to a geometrically correct background, information could be represented such 
as where issues or planned actions were in relation to a village in question, how extensive an issue 
was (such as the extent of soil erosion), how each issue or plan related to other issues or plans, how 
they related to other features such as the rivers, how they related to other villages, and how they 
related to the catchment as a whole. 
The recording of issues and plans on the maps has added a new dimension to verbal sharing. For 
example following the l2'h July 2000 bus transect through the catchment, the subsequent production 
of the map of the village issues reinforced the sharing that took place in each village, serving as a 
reminder of the experience in that village on the day. The map also linked the individual village 
stories into the bigger picture of the catchment. 
By recording issues, needs and plans on a map, a platform for sharing with outsiders is also 
provided: by looking at a map, an outsider can immediately get a picture of the needs in a local 
village, or of the overall needs in the catchment. In this sense there is the strong potential for GIS 
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and mapping to be a link between local communities and government or outside agencies". 
Although having said that maps of local information could promote sharing with outsiders, it should 
be noted that these should form a component of a more complete process of sharing. A map or GIS 
cannot represent a complete picture of social and biophysical conditions. The consideration of 
spatially related information in isolation of other sources of information will result in an incomplete 
picture and the formation of incorrect assumptions. 
10.3.1.2 GIS and maps as a medium for communication and discussion 
One of the challenges in communicating ideas, especially with respect to catchment management, 
is in conveying to other listeners the picture that is held in one's mind. Simply using words to 
convey ideas can be limiting, or can result in misinterpretation on the part of the listener. In 
participatory practice, and especially in PRA, visual methods are strongly promoted as mediums, or 
platforms, for discussion and sharing (Chambers, 1992; MukheIjee, 1993; Chambers, 1994b). Visual 
methods provide, in a sense, a shared image of what is in the speaker's mind, or they allow the 
speaker to convey abstract concepts, which, for many people, can be difficult to describe by verbal 
means (pretty et ai, 1995). Examples of these visual methods or media include models, diagrams, 
images and maps. 
The value of maps, or spatial representation of information, as a means of facilitating sharing has 
been demonstrated on numerous occasions throughout the Forum process. For example in the Action 
Planning workshop, the maps facilitated group development of plans. At the same workshop, the use 
of on-screen GIS helped in the explanation of the concept of future desired state and the importance 
of considering the local in terms of the whole. At the Water Quality workshop maps facilitated 
sharing among the different villages around pollution sources. During the feedback and interviews in 
June 2001, the maps formed the basis for numerous discussions between myself and Forum and 
other community members about the villages. In the Ecological Reserve workshops in each village, 
the maps formed the platform for discussions about changes in river condition in terms of resources. 
But the occasion where the most considerable sharing took place with the aide of GIS and maps was 
at the Action Projects workshop in November 2001. For some groups, maps were the basis on which 
problems were explained and alternative solutions worked out and argued at new levels of detail. For 
most people the GIS projected onto a screen formed the focus around which projects were presented 
back to the Forum, questions were asked, and suggestions made. As noted in the previous chapter, 
24 It is often the case that "grassroots" and outsiders talk at cross-purposes. At what point do DW AF 
engineers and local communities engage? There is scope for the map to be one of the common languages 
through which both stakeholders "speak". This is especially the case with the Catchment Forum since many of 
them have been enabled to do so. This will be discussed further as part ofa consideration about appropriate 
technology. 
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even when the presenter did not refer to the screen at all, most of the audience was studying the 
image as if trying to picture, in the landscape, the project that the participant was talking about. 
10.3.1.3 GIS and mapping as a platform for consensus building 
The Catchment Forum represents a grouping of people with a common interest: the catchment. 
As has been mentioned previously, such a grouping of people, with the health of the catchment as a 
whole at heart, opens up a number of opportunities for action that could not necessarily be realised 
by people representing, and thinking and operating at, a more local scale. However, a counterpoint to 
the advantages to such a grouping is the fact that diversities of needs, interests and perspectives have 
to be taken into account, adding complexity to group functioning. The first step in developing 
consensus among diversities of stakeholders is to identify common needs: common needs form the 
foundation on which a group can operate harmoniously (Rogers e/ ai, 2000). 
The GIS synthesis of locally mapped information has provided a useful means of identifying 
common needs in the catchment. For example the outcomes map of the July 2000 Action Planning 
workshop (Figure 7.4) shows that a desire or need (for different reasons) common to all stakeholders 
in the Forum is the cultivation of fallow or previously undeveloped land. Common needs among the 
communities of the catchment north of Fort Beaufort include soil erosion control, the control of alien 
vegetation, repaired bridges, the need for treated water and toilets. 
The identification of erosion control as a common need in the catchment led to the development 
of the Landcare Focussed Investments proposal. As discussed in Chapter 8, it was at tlUs workshop 
that, for the first time, the Forum worked together with outcomes in mind that related to the 
catchment scale, as opposed to the local village scale. It was coincidental that one of the project 
funding requirements was that implementation and cooperation should take place on a watershed, or 
catchment, basis. 
Identifying common needs is the first step to reaclUng group consensus in terms of purpose and 
action. As was argued in Chapters 7 and 8, much potential lies with the use of GIS as platform for 
group negotiation and development of plans which are optimised at the catchment scale. In 
particular, GIS could form a platform around which negotiations for cost sharing in the 
implementation of on-ground works could take place in order to maximise efficiency and accrual of 
benefits across the catchment. 
10.3.1.4 Conclusion 
The preceding four sections have dealt with the second research objective, which relates to the 
potential of GIS to facilitate sharing. In these sections it has been shown that GIS has facilitated 
sharing. This has been achieved through providing a synthesis of separately mapped issues and plans 
and through providing a medium for communication and discussion. Furthermore, the GIS has 
provided a means of identifying common needs for consensus building. Finally it has been noted that 
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the GIS has much potential for the facilitation of multi-stakeholder negotiations. 
10.3.2 The building of conceptual and skills platforms through GIS and mapping 
The remainder of this chapter does not deal directly with the research objectives. However, 
numerous outcomes have emerged from the research process, which relate to the overall research 
aim. This section details outcomes in terms of the development of the Forum capacity. The 
remaining sections are discussions, based on lessons from the research experience, which deal with 
aspects of the GIS and Society and PPGIS debate, and with conceptions about GIS and participation. 
The development path of the Catchment Forum has involved the building of products, skills or 
conceptual foundations based on which participants have been enabled to become involved in more 
advanced activities, or based on which more advanced concepts can be developed. In other words 
the GIS has provided a series of platforms in the Catchment Forum journey. At the November 2001 
workshop it was reflected that the GIS and mapping was once new (in that it was a challenge to the 
Forum in its own right), and yet now it plays a supporting role to the challenges of the Action 
Project planning. In turn, the skills developed by the Forum participants in the Action Project 
planning will contribute to subsequent action involving a new level of sophistication. In other words 
one concept or skill becomes the platform on which the next is built (Burt and McMaster, 200 I). 
There are a number of examples where the GIS formed a platform for later engagements. The 
Map Awareness and Mapping Skills workshop of July 2000 formed the platform for the map-based 
Action Planning later that month. The mapped and digitised action plans provided a starting point 
for the mapping of erosion at the Landcare workshop, and for the development of Action Projects in 
October and November 200 I. And the use of maps based on aerial photographs at the Landcare 
workshop, even though participants appeared to struggle here, formed the platform for the successful 
use of the same maps at the Water Quality workshop, the Reserve Workshops, and the Action 
Projects workshop. 
The above are product or skills related platforms. It is felt that the development of a spatial 
awareness of the catchment, as well as the concept ofa holistic approach to dealing with problems in 
the catchment, has also provided a platform for more sophisticated actions. For example the 
development of a vision at the 200 I Vision Workshop required, as a foundation, such thinking. A 
second example is the final Reserve Workshop in November 200 I, where an understanding of the 
concept of upstream-downstream effects, as well as a spatial (surface) understanding of the different 
landuses in the catchment as they relate to the river and the Kat dam, enabled some participants to 
successfully enter into a role-play around negotiations for the determination of River Management 
classes. At one point, the participants in the role-play argued strongly for a management class that 
would ensure adequate flow in the lower reaches of the river where it flows through a reserve. In 
negotiating for a sequence of classes down the river, the Forum members demonstrated thinking that 
went beyond the needs of their immediate community. Rather, a conception of the river and the 
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catchment as a whole was demonstrated. 
In Chapter 7 it was noted that the individual capacity of participants, as well as the level of group 
maturity at the time, precluded them from entering into sophisticated negotiations surrounding cost 
sharing at a catchment scale should this be required. It is felt that, since that time, the development 
of the Forum in terms of spatial and other concepts and required skills has reached the level where 
the group members can hold their own in, and contribute constructively to, such negotiations. 
10.4 GIS for Participation and the role of the outsider, and 
considerations surrounding appropriate technology 
Much has been learned about the role of the outside GIS practitioner in capacity building 
processes. What will be discussed in the next sections relates to both the GIS and Society and PPGIS 
debate, and to the principles of PRA and Action Learning. 
Recall that Miller (1995, p. 100) calls for " ... GIS practitioners and theorists (who) should not be 
merely technical functionaries, but cognizant, socially aware actors." Some of the issues that these 
practitioners should focus on are the limits inherent to GIS structure because of Boolean logic on 
which it is based, the biases inherent in data that is used, and the power of the practitioner in 
working with and presenting data. These issues will form themes throughout the next few sections. 
But perhaps in terms of GIS for Participation, the theme that comes through most strongly is the 
responsibility of the GIS practitioner to integrate the GIS into a broader people-development 
framework. 
1 0.4.1.1 Presenting locally mapped information through GIS 
In working with the data generated by the community representatives, certain difficulties have 
been experienced in incorporating the local data into the GIS. One of the difficulties relates to the 
standardisation of diverse meanings. For example, in GIS database management it is useful to store 
common features as part of a single layer. However, when thirty-two people map similar issues in 
thirty-two different ways, to preserve the meaning of each would require the storage of each 
person's variation as a unique data file . This can be problematic in database management. Suppose 
that each participant maps at least five different issues. This means that a GIS synthesis of the 
mapped data will contain a minimum of 160 layers or themes. The management, use and 
presentation of this nufuber of themes would be cumbersome and decidedly time consuming. 
However by choosing the alternative, which would be to merge similar data into single themes, and 
the attribute information into single categories (as has been done in this research project), there is the 
danger that the richness of diverse information will be lost, or that the meaning attributable to that 
mapped piece of information will be subtly altered. A case in point is the information from the 
Action Planning workshop that has been grouped under the theme "cultivate/develop agricultural 
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land" (Figure 7.4). Although this theme represents on the map a single meaning, there were as many 
different issues behind, and intentions in, mapping this "future state" as there were groups. Some 
wanted simply to improve existing utilisation of fields, some wanted to start small subsistence 
gardens, some had issues regarding ownership of or access to fields , while the farmers of the lower 
Kat had the economic interest of the Kat at heart, in which comparatively large injections of capital 
would be required for intensive citrus farming. 
From the feedback and interview meetings in June 200 I, it is apparent that the participants were 
satisfied with the way their information had been converted, to an extent standardised, and 
synthesised into a single map. Nevertheless, in terms of the GIS and Society debate an important 
lesson has been learned. Rundstrom (1995) warns that the "standardised" GIS representation of 
reality may marginalise other diverse ways of knowing and representing the world. The above issues 
surrounding the translation of locally mapped information to digital format requires a sensitive 
balancing act on the part of the practitioner, as weJl as honesty about meanings that may have been 
subtly changed in order to ensure that the richness of information within and between communities 
is not lost. In the next section, the complementarities between GIS and other representations of 
community information will be discussed. 
10.4.1.2 Limits to the inclusion of social data in GIS and the role of the practitioner 
Many authors including Harris et al (1995), MiJler (1995), Sheppard (1995) and Weiner et al 
(1995) see a major constraint in the more equitable use of GIS in society in that its structure limits 
its ability to deal with qualitative information. This concern is certainly valid. It is important, 
however, to differentiate between the limits of the tool, and the inequitable use of the tool (Taylor 
and Johnston, 1995). Although the limits of GIS may exacerbate the inequitable use of the tool, the 
solution is not necessarily to focus only on the shortcomings of the GIS. What is needed, and what is 
generally being aspired towards, is a simple change in attitude towards, and use of, GIS by decision-
makers. In GIS for Participation it should not necessarily be a problem if GIS cannot incorporate 
most social information into its structure: there are other tools by means of which social data can be 
accounted for and social situations reflected. As is corroborated by Barndt (1998), what counts is 
that GIS should form a part of a more complete participatory process; GIS on its own is unlikely to 
embody a process of people-development or empowerment. Just like all tools in participatory 
practice, GIS should form part of a menu of methods and solutions that are ancillary to a much 
broader, holistic participatory, capacity building, or people-development framework. 
With respect to the above, some of the lessons learned in terms of the development of the 
Catchment Forum have highlighted the crucial role of the GIS operator. Perhaps most importantly, 
far more than simply being a technician running a PPGIS, the person operating the GIS should take 
on the full responsibilities of being a partiCipatory practitioner. What has corne to be realised in the 
course of this research, as was argued at the beginning of this chapter, is that what has counted more 
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than anything else has been the development of the Catchment Forum. Any other processes, tools or 
methods have been in the context of this development process, and have effectively been accessory 
to that process . It follows that the agenda for developing the GIS process or method for participation, 
or a database of locally generated information, should not have subverted the process of empowering 
the participants in the first place. The lesson is that running a GIS for Participation cannot take place 
in isolation of the people-development framework to which it contributes. With respect to the 
practitioner, this requires a cognizance of, and sensitivity to, the issues and circumstances 
surrounding the people-development process, so that GIS related methods are brought in at the right 
time and in the right way so as to maximise its contribution to the empowerment process. 
10.4.1.3 The principles of participation 
Using the GIS in "the right way" in the context of a participatory process implies applying the 
principles of participation. In terms of the Catchment Forum process, this has involved PRA 
principles in particular. With respect to the GIS process in the Kat the PRA principles that have 
come into play to the greatest extent include "listening and learning, and learning through 
participation", "self-critical awareness and responsibility", and "facilitation and sharing" 
(Chambers, 1992; Mukherjee, 1993). These will be discussed in the next sections. 
10.4.1.3.1 Listening and learning. 
At the feedback and interview meeting at Tidbury Toll, the importance of being aware of issues 
surrounding what was mapped was driven home for me as the GIS operator - to the extent that I 
realised the importance of actually conducting the mapping, together with that community, in that 
community. In other words it was realised how crucial it was, as the GIS operator, to "listen and 
learn", and by mapping with the participants, to "learn through participation". 
10.4.1.3.2 Facilitation and ownership. 
Facilitation involves promoting investigation, analysis and learning by the local people, with 
minimum influence by the outsider, so that outcomes are owned by that community (Chambers 
1992; Mukherjee, 1993). One of the important principles in the Catchment Forum development 
process has been not to unnecessarily lecture to the Forum - not to tell them what their catchment 
looks like, what the fundamental catchment processes are, or what catchment management principles 
are. Rather, the object has been, through their working with maps, the synthesised product, and 
interacting with the GIS, to have conducted their own investigation into, and learning about, their 
local and catchment environment. As was written by Oscar Wilde, "nothing that is worth knowing 
can be taught" (1890, p. 349). It is based on this thinking that Action Learning has come into play to 
such an extent in the Catchment Forum process. As the GIS operator within this process, the idea 
has not been simply to use the GIS at will, but rather to use it in a way that maximises the 
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empowennent of the Forum; namely by using it as a tool or medium to facilitate learning by the 
participants. It is in this arena that critical awareness comes into play: if the GIS is going to be used 
to maximise learning, it must be used in a fashion that is appropriate to the capacities and needs of 
the group. 
As can be gathered, the use of GIS to facilitate learning, as detailed above, in turn facilitates 
participant ownership of their own capacity building. There are two other aspects to ownership 
surrounding the GIS and mapping process for the Catchment Forum. These are ownership of the 
mapped product, and ownership of the actual GIS process. 
In conventional participatory mapping, the product (be this a model on the ground, a mental map 
on a wall, or delineations and writing on paper) would be left with the community. It was their 
appraisal process, for their own empowennent, and therefore their product. One of the difficulties of 
synthesising individually mapped local infonnation into a catchment scale product, however, is that 
the maps produced by the participants have to be taken away to be digitised. To offset this, as the 
GIS operator I have endeavoured to return the synthesised product to participants as effectively as 
possible. This has included presenting back the digital product on-screen; returning numerous black-
and-white photocopied versions of the action plans together with their outcomes tables, and the 
results of the Landcare erosion mapping; returning Laminated A3 colour printouts of the action 
plans at both a local scale and catchment scale; as well as a booklet of maps and linked infonnation 
as compilation of the most important mapped infonnation generated by the Forum. This arrangement 
appears to have been satisfactory with the Catchment Forum. In the feedback meetings of June, the 
participants did not mind the fact that their mapped infonnation was being taken away, especially 
since it was being returned to them at a later stage. 
Returning the mapped product to the participants can be seen as reinforcing their ownership of 
not only their learning process and the mapping process, but also of the initiative they have taken. 
These have been their action plans - the participants have owned the planning process, they own the 
written and mapped plans, and consequently they should feel a sense of ownership of any resultant 
on-ground works, should these take place. Indeed owning the initiative in many cases implies taking 
the initiative. Such initiative was demonstrated by the Seymour participants of the Forum, who took 
complete ownership of, and followed through with, a catchment management related action that had 
been planned at the Action Planning workshop2s. 
2S At the Action Planning workshop (June 2000) the Seymour participants had planned a river clean-up 
campaigo in their village. In November 200 1 (subsequent to the in-village Reserve Workshop) these 
participants carried through with the plan. The campaigo was remarkable successful: 500 community members 
participated, a partnership was forged with the municipality, food was provided by sponsors, local dignitaries 
attended, and many presentations and speeches were made. Organisation of the campaigo was conducted 
completely independently from the CRG; members of the CRG, and other members of the Forum, were simply 
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In addition to the value of returning the product to the participants to reinforce ownership, it is 
evident that such a gesture is important to the communities in that it shows that the outsider has a 
long term interest in the group, and values their input. This was reflected by Julia Kolanoski (200 I), 
a researcher from Germany who spent a number of months observing the CRG activities in the Kat 
River Valley: 
... As it seemed, to some people this information is certainly very valuable. But my impression was 
that most importantly, especially to those not reading the maps, were not the maps themselves, (but) 
rather the fact that Alistair returned to their village, brought back their information, showed continuing 
interest for their problems and needs. This seems to be very important because there were complaints 
about a lot of people coming to their villages with big promises to help and bring about change, but 
that they never came back and never anything happened. 
The final dimension to ownership, GIS for empowerment and the role of the GIS operator as it 
will be dealt with here, is the ownership of GIS process. It was argued above that a GIS for 
empowerment should facilitate ownership of the learning process by the participants. In some ways 
this counters the traditional expert-local (or indigenous) relationship, in which expert knowledge is 
considered to be superior to local knowledge. With regards to PRA, Chambers (1994a, p. 1438) 
argues for a turn-around in attitude on the part of the outside expert: 
For local people confidently and capably to express their own knowledge, to conduct their own 
analysis, and to assert their own priorities, outsiders have to step of their pedestals, sit down, "hand 
over the stick", and listen and learn. 
In the development of the Catchment Forum an important consideration has been the degree to 
which ownership of the GIS process should be extended to participants. Since the process exists, 
more than anything else, to build their capacity, it is important to seek input and feedback from the 
participants about the nature of the process, and in particular their perceptions about the role of the 
GIS operator". Ms Kolanoski (200 I) wrote that: 
It was a very positive experience for me to (see them) actually go and ask for feedback. To offer the 
people the opportunity to comment on and criticise the maps, the mapping process, the workshops, the 
way that Alistair and the team have worked with them so far . .. . One thing is, that this way of 
communication and valuation of people's perception, bring all involved people on a more equal 
ground, moving away from a scientist expert who knows things best. .. . 
However, apart from providing feedback on the GIS process and the role of the operator, there is 
a limit to the extent to which the participants can own the GIS process. There is a technical side to 
GIS which means that the tool cannot simply be handed over in its entirety to the participants to 
invited to attend the campaign as guests. Furthermore, much of the organisation was conducted at the 
members' own expense. 
26 Although local participants cannot be expected to contribute to the more technical issues involved in the 
OIS process, there certainly is scope for them to comment on areas that affect them directly. This includes, 
especially, the way that the outsiders interact with the forum. 
129 
conduct their own appraisal and learning at this stage of their skills development. What the GIS 
practitioner can hand over is a means of learning. In this context, the "stick" is the learning process, 
for which the GIS has been a resource, and not necessarily the GIS itself. Again, this highlights the 
crucial role of the GIS operator as being the participatory practitioner, or in this case, the facilitator 
of learning. Knowing how much of, and in what form, the GIS and mapping process should be 
handed over, requires critical awareness and judgement on the part of the practitioner. 
Having said that GIS as a technology can only be partially handed over to the community 
representatives, access to the technology, even if to limited extent, appears to be highly valued, as 
observed by Burt (2001): 
Although knowledge of maps was gained, I feel that the main success of this project is the access to 
power that was handed over in the form of GIS maps. No matter what meeting is called in the 
catchment, Catchment Forum representatives come to the meeting with their maps. It has become a 
symbol of acceptance into a world that has hidden behind the supposed inaccessible tools of the expert 
scientist 
Rather than seeing their limited access to the GIS process as inequitable or a form of 
marginalisation, the participants see this simply as the necessary condition of a local lrnowledge -
expert lrnowledge partnership. Indeed they see this partnership as an opportunity, and if this 
opportunity is a means of empowerment (especially in terms of participation in structures beyond 
their local community) they will embrace this. The word partnership, however, implies trust. There 
is trust on the part of the participants that the GIS practitioner will remain committed, has their 
interests at heart, will not misrepresent them, and will not misuse their information. On the part of 
the GIS practitioner, there is the responsibility to uphold this trust. 
10.4.2 GIS for Participation as it relates to appropriate technology 
The discussion above incorporates thinking around appropriate technology. This will be dealt 
with explicitly here. 
It can be argued that GIS as a tool for rural appraisal is inappropriate to the capacities of rural 
people and that more effective appraisal can take place by doing the traditional PRA mapping using 
sticks and stones and seeds on the ground. TIlls raises the question: why should rural people not be 
challenged? By working within the capacities of people, practitioners are making negative 
assumptions about people's capacity to grow. 
Indeed, as mentioned above, the challenge of GIS was welcomed: it was seen as a means of 
access to power in one form or another. In terms of catchment management, it has been the handing 
over of power to engage with the technologies and the language of the water sector. If it is 
empowering, it is appropriate. What counts, however, is how the technology is handed over. This 
again illustrates how inseparable responsible participatory practice is from the operation of a GIS for 
Participation. In the case of the Catchment Forum, the handover has taken the form of a careful 
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partnership, the nature of which evolved along with the developing capacity of the Forum, until 
more and more of the tool could be handed over. On the part of the CRG, this has implied a long-
term commitment. What would be inappropriate would have been to hand over the GIS as a quick 
fix. An ambition has been to eventually hand over the tool to the Forum in its entirety. Based on the 
support of the Catchment Forum, a project proposal was submitted in November 2001 to the South 
Afiican Foundation for Education, Science and Technology (FEST) for the transfer, in 2002, of the 
GIS to an office in the catchment, to be run (after appropriate training) by the Forum members, with 
support from Rhodes University. Unfortunately funding has been withheld, pending further 
availability on the part ofFEST. 
It was mentioned above that handing over the technology is a way of handing over power. This 
includes handing to people the power to deal with their own circumstances. No longer should the 
tool be used by remote decision-makers to determine the rural people 's fate. The consequences of 
the means of decision-making not having being handed over in the Kat River Valley was insightfully 
assessed by Kolanoski (2001, P. 1): 
"" I perceived some of the people being really reluctant to put any effort into the land in order to 
make a better living out of it. Looking at the land lying fallow and listening to the people, gave me a 
strong impression of resignation among the villagers and that there is a little trust in themselves as 
being able to bring any long lasting change in their lives about by themselves. A reason for this may 
certainly be the ever changing political circumstances and the extremely high insecurity of access and 
rights to land, lack of political power. .. , but also being exposed to (i.e. being subject to) decisions 
being made by outsiders on land redistribution, distribution of financial resources, betterment schemes 
etc - all having a very strong impact on their living (own italics). 
By slowly handing over the GIS, a platform has been (and possibly still is being) built. Based on 
this platform, local people are challenged to take their circumstances into their own hands, 
It may be argued that the use of GIS itself was not necessary for empowerment. Abbot et al 
(1998) point out that participatory mapping (or in their case participatory resource mapping) without 
the use of GIS can be equally effective, but without the complications attendant to a complex 
technology. This argument may be true for local appraisals where PRA has been applied 
traditionally. But the counter argument is that the Catchment Forum process has not involved PRA 
in its traditional local sense. This has been an appraisal and empowerment process in the context of a 
catchment, at a scale which goes far beyond the local, but which has nevertheless been based on the 
principles and methods of PRA. For this type of appraisal and empowerment, GIS has certainly been 
useful. 
The greater part of the case study was a form ofPRA style participatory mapping for sharing, analysis 
and planning at the local scale, where the use of GIS was not necessarily essential. Where GIS was 
essential, however, was in its ability to manage and integrate the information generated at the local 
scale to allow the scaling up of this sharing, analysis and planning to the level of the catchment 
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(McMaster ef a/ 2001, p. 4). 
In addition there are numerous other instances where GIS has facilitated more effective 
participatory mapping or sharing. For example maps customised to the dimensions of the catchment, 
and which incorporate a unique combination of spatial data, have been generated by means of the 
GIS. Through the GIS, georeferenced aerial photographs that are more up to date, and that are at a 
more appropriate scale (in terms oflocal maps) than currently available orthophoto maps, have been 
created. At sessions in wIllch a spatial representation of the landscape or catchment has facilitated 
sharing, the interactive use of on-screen GIS has promoted a type of sharing that could not be 
achieved with hardcopy maps. Lastly, the GIS has allowed locally mapped information to be 
represented in a "standardised" format which can be easily accessed by outside decision-makers, and 
in so doing may facilitate appropriate consideration of needs and issues by the decision-makers, or 
may attract partnersIllps for further action. 
10.5 Reflection on the overall research process 
This section considers the research process in terms of its limits and strengths, its nature with 
respect to the principles of Action Research, and the changes that have resulted. 
10.5.1 Constraints and Weaknesses: 
a> The Illgh costs of technology have limited the acquisition of high-resolution digital satellite 
imagery, up-to-date digital orthophotgraphs, and a laptop computer with the processing power 
to work with 3-dimensional models. 
a> An overarcIllng set of guiding questions may have contributed to more comprehensive 
reflections. 
a> The workshop participants were not given the opportunity to formally give feedback after 
each workshop. Although there was not time during workshops for feedback or reflection, 
participants may have been invited to give feedback or reflections informally. 
a> In many cases, particularly in the earlier stages of the research, formal reflection with 
workshop facilitators did not take place. 
a> The developed mapping skills of the facilitators were not sufficiently evaluated. The fact that 
some facilitators remained weak in terms of spatial thinking was only discovered towards the 
end of the research process. 
a> Assumptions were made about the capacities of Forum participants to engage with spatial 
concepts. As a result not enough attention was paid to the initial development of mapping 
skills before map based planning took place. However, it was argued in earlier chapters that 
the greatest learning takes place around action. Through the process, spatial concepts have 
eventually developed. 
132 
10.5.2 Opportunities and strengths: 
@ The effectiveness of the research process was enhanced by the fact that it took place within 
existing structures. At the outset of the research the groundwork for the establishment of the 
Forum had been achieved through the work of the Kat Valley Project. 
@ The study took place in a context that was conducive for Action Research; much of the 
overall Forum capacity building took place in an Action Research framework. In addition, 
much of my thinking around the GIS research process was influenced and guided by other 
members of the CRG who work within the context of Critical Research. 
@ Much cost sharing took place between the GIS research and other research endeavours 
related to the Kat River Valley and the Catchment Forum. For example there was 
complementarity between the GIS research and: the Kat River Valley Project; a PhD study of 
community-based erosion control; a Masters level study of water quality in the Kat; and 
research regarding community participation in the determination of the Ecological Reserve for 
the river. 
It is important to consider whether this project has applied Action Research and the principles of 
Critical Science. Recall that Action Research is a continuous cycle of planning, action and review of 
the action, where there are both action outcomes, and outcomes in terms of research (McTaggart, 
1997; Cherry, 1999; Dick, 2000a). Influenced by the above opportunities, the research has 
constituted an interactive and parallel process of learning and development in thinking, and 
responsive evolution of practice, in terms of GIS for Participation. This has lead to developed 
knowledge, and to change in terms of capacity and skills for both the Catchment Forum members, 
and myself, the researcher. 
10.5.3 Learning through participation 
In Chapter 3 it was noted that " ... the process of doing research and the learning of the research 
participants are what most closely relate to change and development. Critical science is about change 
and development" (Janse van Rensburg, as quoted in Burt, 1999, p.107). 
An important change has related to research philosophy. Through learning based on the research 
experience, I replaced a positivist approach with a critical approach, in which Action Research was 
applied. As such, my approach changed to become congruent with the research context. 
It has been stated that the GIS for Participation has taken the form of a partnership. A partnership 
is a two-way process. In my role as researcher and practitioner, I have been a learner. I have grown 
immeasurably from the experience provided by the Catchment Forum and the process that they have 
been central to. Many of the insights gained from the process are reflected in this thesis. Apart from 
developed insights into participation, GIS and catchment management, I have been empowered by a 
deeper understanding of the challenges and the potentials that face South Afiicans in the context of 
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rural environments. 
10.6 Conclusion 
This chapter has drawn together some of the common themes that have emerged from the eight 
research cycles that have been documented in this thesis. In particular, the extent to which the 
research aim has been achieved in terms of the development of spatial concepts, and in terms of 
sharing, among the Forum, has been considered. 
It has been argued that through the GIS process, the majority of Catchment Forum members have 
developed (to varying extents) map related skills and the ability to consider their local environment, 
and the catchment as a whole, from a spatial perspective. For some participants, these skills and 
conceptions have reached sophisticated levels. Furthermore it is argued that these skills, together 
with participants' understanding of the catchment from a spatial perspective, provide a conceptual 
platform for effective participation in water resources management activities such as the 
determination of management classes for the Ecological Reserve, or in negotiations related to multi-
stakeholder Catchment Management (should these take place). 
The GIS has facilitated sharing among the Catchment Forum. In so doing, it has contributed to 
the development of the identity of the Forum and to an enhanced awareness of threats and 
opportunities in the catchment, while it has further enabled the Forum to approach problems 
effectively (through a sharing of ideas and solutions). 
The research process has yielded lessons regarding the GIS and Society and PPGIS debates. The 
difficulties of representing locally generated spatial information in GIS format have been 
highlighted. It is also argued that if GIS is to be used for capacity building, then it should form a part 
of an overarching people development process. Hence the use of the term "GIS for Participation", as 
opposed to "Participatory GIS". As a result of such an approach, the limits to the inclusion of some 
forms of data in GIS are balanced by the opportunities provided by the menu of other methods 
available in the broader capacity building or empowerment process. What is crucial, however, is 
that if the GIS is to be used effectively as a tool within a people development process, the GIS 
operator should work according to the principles of participation. Essentially, the GIS operator 
should become a participatory practitioner. 
Although GIS is a sophisticated technology, its use among the Catchment Forum has represented 
a handing over of power in order that decision-making processes and initiatives are owned locally. 
In addition, the technology has allowed the scaling up oflocal appraisals and planning to the level of 
the catchment. Appraisal and planning at the catchment scale would not necessarily have been 
possible if more traditional PRA methods had been used. 
The final section in this chapter has provided an assessment of the research process. The 
opportunities and constraints that have influenced the research process have been listed. 
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11 CONCLUSION. 
This chapter will provide a picture of the overarching GIS research cycle (Figure 1.3). It will 
include the initial approach to the research, the research "actions" taken, and the overall reflections 
on that research. 
11.1 A review of the context, aims and objectives 
The GIS and Society debate considers the impact, on society, of the use of GIS . A central 
argument in the debate is that GIS, as it has traditionally been used, entrenches unequal relations of 
power (especially in relation to capitalism and the State) . Public Participation GIS is an outgrowth of 
the GIS and Society debate. PPGIS has generally focussed on facilitating stakeholder access to GIS 
processes in order to allow participation in decision-making. Some practitioners have proposed, 
however, that rather than "participatory GIS", emphasis should be placed on the use of GIS as a tool 
within participatory processes - "GIS for Participatory Research" (Abbot et ai, 1998) 
This thesis has documented a research process that has explored the potential contribution of GIS 
to the Kat River Valley Catchment Forum capacity building process. 
The National Water Act of South Africa recognizes the need for grassroots participation in water 
management (Republic of South Africa, 1998). The mechanism through which DW AF envisages 
such participation is the formation of catchment forums (DW AF, 1999). However, catchment 
forums cannot be expected to participate in water management unless their members have the 
capacity to do so. It follows that the Kat River Valley Catchment Forum capacity building process 
has aimed to enable members to participate in, and own, catchment and local environmental 
management initiatives. Consequently the aim of the GIS research has been: 
To explore the potential of GIS to facilitate the empowerment of catchment forums to 
better participate in catchment and local environmental management. 
Catchment Management involves the sustainable use of water resources through the integrated 
management of social and environmental systems (Gorgens et ai, 1997). In other words, catchments 
should be managed holistically. This means that for participants to engage in catchment 
management, they must be able to conceive of the catchment as a whole. Since many social and 
environmental processes form a continuum across the surface of the catchment, a conception of the 
catchment as a two- and three-dimensional space, and knowledge of the character of this space, is 
necessary for such holistic thinking. Since GIS is a tool for the capture, management, manipulation, 
analysis and display of spatial information (World Bank, 1993), there is the potential for GIS to 
contribute to the development in sophistication of spatial thinking, with respect to catchment 
management, among Forum participants. An exploration of this potential has formed one of the 
objectives of the research. As a formal statement: 
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To explore the potential for GIS to facilitate the development of mapping skills, an 
understanding of the Kat River catchment, and an understanding of catchment concepts in 
general, among the Catchment Forum. 
Participatory catclunent management implies the need to share and communicate. The second 
objective of the research has been: 
To explore the potential for GIS to facilitate constructive communication and sharing 
among the Catchment Forum, and between the Catchment Forum and other stakeholders. 
The "GIS for Participation" research process. 
The above explorations have taken place in the context of Action Research, situated in the 
Critical paradigm. Action Research consists of cycles of action and reflection, where the actions 
should inform understanding, and enhanced understanding should assist action, while some sort of 
social outcome should take place (McTaggart, 1997; Cherry, 1999; Dick, 200Da). In this research, 
eight cycles, or engagements, taking the form of workshops and meetings, have taken place. 
Through these engagements, Forum participants: 
® Were introduced to mapping concepts; 
® Have mapped village scale issues and opportunities, action plans, erosion gulleys that most affect 
villages, potential sources of pollution affecting their river, and past and present resources as 
indicators of changes in river condition; 
® Have been presented back with the spatial information that they had generated, synthesized and 
displayed by means of GIS, either on-screen or in hardcopy format; 
® Have, in small groups, together with myself and a facilitator, conducted in-depth appraisals of aerial 
photograph based maps of their community, in that community; 
® With a map of the catclunent as a context, developed a vision for themselves and for the catclunent; 
® Used maps in group work to explain local village situations, and to develop alternative solutions, 
and; 
® With a GIS display as a medium, effectively presented to the rest of the Forum, plans for Action 
Projects in their villages. 
Each engagement has led to a deeper understanding of how GIS can contribute to empowerment 
processes in general, and to the empowerment of catclunent forums in particular. Some of the 
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engagements have yielded lessons regarding the capacities of Forum participants to engage with 
spatial concepts, and consequently, have informed the appropriate use of GIS for such capacity 
building. Most of the lessons from each engagement have informed the approaches to subsequent 
engagements. Some of the engagements have simply provided evidence for reflection on the issues 
and opportunities created by GIS in capacity building. Finally, most engagements have provided 
evidence of the development in sophistication of the Forum with respect to mapping and spatial 
conceptions of the catchment. The major points of consideration in the sequence of development of 
the GIS process, and the Forum with respect to this process, is summarized below. 
1" Engagement: This workshop provided an assessment of the mapping and map interpretation 
skills of the participants. Apart from obvious features like roads and the river, participants generally 
appeared to struggle to read the maps - particularly the satellite image. On reflection, it was 
recognised that the low resolution satellite image may have been too challenging. It was resolved 
that aerial photograph maps should be used as soon as possible. 
2" Engagement: By force of circumstance, satellite images, rather than aerial photographs, were 
used for mapping in this workshop. Once again, participants had difficulty interpreting some aspects 
of the maps. The results of the mapping showed that the village participants (despite a catchment 
transect at the previous workshop) tended to think locally rather than in terms of catchment: 
participants confined action planning for catchment management to their immediate village 
environment. In contrast, commercial farmers from the lower sections of the catchment conducted 
action planning at a catchment scale. At this and the previous workshop the Forum had divided into 
its constituent village groups to conduct appraisal and mapping. On reflection it was realised that it 
is important for the Forum to conduct appraisal, planning, and mapping as a group, if they are to 
develop a feel for, and an understanding of, the catchment as a whole. The potential for GIS to 
facilitate such group work was noted. 
3 r' Engagement: This workshop involved mapping with aerial photograph-based maps. However, 
it was found that many of the participants still struggled to relate their local landscapes to the "birds-
eye view" representation of the reality, despite the fact that features were clearly visible in the map. 
At this and the previous two workshops, an apparent heterogeneity in mapping skills was noted. 
4th At this workshop, Forum participants from Hertzog conducted mapping on the aerial 
photographs in a sophisticated manner. This may have been attributable to the mapping exercise 
using aerial photographs at the previous workshop. 
5th Engagement: This engagement consisted of a series of in-village feedback meetings. These 
meetings provided a means of assessing participants' perceptions about the GIS and mapping 
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process, and the development in their mapping skills so far. In addition, detailed appraisals of the 
local-scale maps took place. In some cases, participants demonstrated advanced abilities to interpret 
the maps. In other cases it is felt that breakthroughs were made in terms of interest in maps, and 
abilities to read maps. In reflection, the importance of in-depth appraisals oflocal community maps, 
in those communities, with the personal attention of facilitators skilled in mapping, as a prerequisite 
to mapping involving greater levels of abstraction (for example, using satellite images at the 
catchment scale), was realised. Furthermore, based on one particular meeting it was reflected that 
GIS representations of locally mapped information should be considered in combination with 
community issues represented by other means. 
6'h Engagement: This workshop demonstrated the usefulness of a map of the catchment as a 
means of providing a catchment context to the development of a vision for the Forum. 
71h Engagement: These in-village workshops provided further evidence of developments in 
mapping ability, and the conception of the catchment from a spatial perspective, among Forum 
participants. 
8"' Engagement: This workshop provided the final set of evidence regarding the developed 
abilities of the majority of the Forum to interpret maps, and to consider the catchment as a whole 
from a spatial perspective. In particular, in a role-play around the determination of Ecological 
Reserve Management Classes, participants showed a concern for the health of the catchment as a 
whole. It was also noted, however, that some participants had comparatively poorly developed map 
reading skills. At this workshop, the usefulness of GIS and maps in facilitating the sharing of plans, 
ideas and solutions among the Forum was demonstrated. For the first time, through the GIS, the 
Forum as a whole went through the process of considering all the villages in the upper catchment. It 
is argued that this contributed to the further development of an overall picture of the catchment for 
Forum participants. 
11.2 Outcomes 
Recall that in Critical Science the process of knowledge creation should be emancipatory. 
Outcomes in terms of empowerment, lessons regarding practice, and contributions to a body of 
knowledge, will be detailed. 
11.2.1 Outcomes in terms a/the developme/lt a/the Forum 
Outcomes related to the empowerment of the Forum have been described, both implicitly and 
explicitly, in the preceding chapters. They will be summarized here. 
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@ The GIS was used to synthesise locally mapped data into a single set at the catchment scale for 
presentation back to the Forum, and for presentation to outsiders . This has allowed sharing and 
appraisal at the catchment scale. Furthermore the synthesis has facilitated the identification of 
common needs, which has promoted a unity of purpose, and in one case, resulted in group action 
(namely the development of the Landcare Proposal). 
@ On screen-GIS and maps, as aides in communicating concepts, situations, ideas and solutions, have 
proved to be a valuable means of sharing among representatives from different villages. 
@ Through the above two means of sharing, GIS has promoted greater visualisation and awareness of 
catchment-wide issues and opportunities. 
@ The GIS process took the form of a partnership between the local community representatives and 
the outside GIS operator. This partnership provided the framework through which the participants 
could access the decision-making tool. It has also provided the opportunity for the researcher to 
understand the the needs of the communities with respect to natural resources management, which 
has in tum allowed for more responsive research practice and a developed understanding of the use 
of GIS in participatory processes (see section 10.5). 
@ Through accessing the decision-making tool the Forum members have been handed the power to 
assess, and make decisions about, their own circumstances. This is as opposed to technochratic 
management styles where outsiders disempower locals by making decisions for them. Handing over 
access to the GIS process has further contributed to Forum participants' ownership of appraisal 
processes, data generation processes, and planning processes. Ownership of appraisal and planning 
can lead to ownership of the initiative. 
® The GIS and Society debate argues that traditional GIS based planning often relies on information 
that does not relate to the realities of the local people being affected by the planning (Sheppard 
1995). Through the GIS for Participation process, planning information has been generated that is 
relevant to the needs and priorities of the catchment communities, and that is understood by the 
Forum members. 
® This information exists in GIS format and has been disseminated to stakeholders in the catchment. 
Furthermore it can be disseminated to government departments and to other agencies, or it can be 
integrated into the GIS database of the Catchment Management Agency for the region, should this 
be established. As such, there is an opportunity for the GIS to form one of the interfaces between the 
grassroots communities and government agencies. Essentially, this information can serve to "put the 
communities needs and plans on the map". In so doing partnerships for further (and appropriate) 
action in the catchment can be attracted. 
® Evidence suggests that the majority of the Forum have further developed their ability to interpret 
and work with maps - some to sophisticated levels. Mapping skills and associated spatial concepts 
have provided the platform for participants to engage with other catchment and environmental 
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management related activities or concepts. Furthermore, considering the landscape from a spatial 
perspective opens up possibilities for new ways of understanding the environment. In particular it is 
felt that a spatial conception of the catchment has reinforced Forum participants' understanding of 
up-stream down-stream effects along the river. For some this extends to an understanding of the 
relationship between the catchment and the river. For example the relationship between diffuse 
sources of pollution and river condition. 
® Evidence suggests that through the GIS process, many Forum members have developed a picture of 
the catchment as a whole. The sense of "catchment" provides the Forum with a unifying identity and 
purpose. Knowing how problems fit together at the catchment scale enables participants to better 
understand and deal with local scale problems. 
® GIS can be considered to be one of the common languages of planners. A developed knowledge of 
spatial concepts provides Forum participants with a means of engaging in this language. 
Furthermore a conception of the catchment, and an understanding of how local problems fit into this 
whole, will better enable Forum members to plan and negotiate with other stakeholders (both from 
within and from outside the catchment) for optimal catchment management. 
11.2.2 Lessons regarding the practice of GIS for Participation 
An important lesson in terms of procedure has been learned, through the research, about the 
development of mapping skills and spatial concepts among rural people. Namely that it is important 
to start off with the least abstract representation of people's realities before progressing onto more 
challenging representations and concepts. In the GIS process, it was found that the greatest 
breakthrough in people's abilities to consider their landscape from a birds-eye perspective took place 
when they studied aerial photographs of their local communities in those communities. This meant 
that they could link up the features that they could see around them to the features visible in the map. 
This appeared to be the key to understanding the maps among many participants. 
It is regrettable that, due to technological constraints, a 3-Dimensional computer model of the 
catchment could not be used with the Forum. This may have been an important stepping-stone in the 
development of participants' thinking about spatial concepts and understanding of the catchment as 
a whole. It is felt that the use of 3-D GIS modelling in the context of GIS for Participation has much 
potential, and warrants further research. 
11.2.3 Lessons learned with respect to an understanding of GIS and Society, PRA, and the 
potential of GIS for Participation 
As stated at the start of this chapter, the GIS and Society debate considers how GIS may affect 
society. This thesis has dealt with the role that GIS can play in empowering social groups to 
participate in decision-making and action. Hence the phrase "GIS for Participation". In particular, 
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the focus has been on members of a Catchment Forum in rural South Africa. The lessons that have 
been learned with regards to GIS for Participation will be summarized below. 
The strength of GIS as a tool in participatory processes is that it facilitates sharing, appraisal, 
thinking and planning beyond the local scale. The study has shown in particular that GIS can be 
useful as a tool in the process of enabling local people to participate in catchment management. 
If GIS is to be used as a means of empowerment, it should form part of a menu of methods in an 
overarching people-development process. The limits of GIS as a tool for empowerment in certain 
areas are made up for by the strengths of other methods in the capacity building process. "GIS in 
itself does not cause participation, or change, or development, but ... it can certainly promote it in 
the context of a broader, people-oriented development framework" (McMaster et ai, 2001, p.4) . 
However, if GIS is to be used effectively it must be carefully integrated into the overall capacity 
building framework. This requires the GIS operator to take on the role of a participatory practitioner. 
If GIS is to be "handed over" to rural communities as a tool for empowerment, it should be done 
incrementally in the context of a learning process, and in the framework of a careful partnership 
between the practitioner and the community or group. 
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Appendix 1 
One of three sets of maps, and associated tasks for completion at home, handed 
out at the 12th July Map Skills workshop (English translation). 
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-- Roads(secondary) 
-- Roads(othel) 
-- Roads(main) 
= Roads(ruterial) 
- Kalrivers 
-- Roads(secondary) 
-- ---- Roads(other) 
~ Roads(main) 
~ Roads(arterial) 
-_. Kat rivers 
-- Railways 
-Kat Valley Boundary 
Appendix 2 
Tasks for the participants at the 12th July Map Skills workshop (English 
translation) . 
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YOUR MAPS OF THE KAT RIVER VALLEY 
f9 Have you worked with maps before? 
8)Locate your community on the map 
ODraw your community boundary on the map 
0Write d own th e qoo d db d an a t I ' envlronmen a Issues," your communI ry 
i 
ii 
iii 
jv. 
v. 
<llLocate the good and bad environmental issues in your community on the map 
t'iWrite d own th t ' T th t e ac IVI les a occur," your communI ry 
i 
ii 
iii 
iv. 
v. 
0Locate t he activities that occur in your community on the map 
(l)Trace the effects of your communities activities on down-stream resident s 
Appendix 3 
Booklet of outcomes from the Action Planning workshop held in July 2000, 
together with other maps, that was handed out during the visits to the catchment 
representatives in June 2000. This booklet was accompanied by laminated A3 maps 
of the outcomes (See figure 7.4), and an A3 aerial photo map of the relevant 
community. 
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Intshayclclo 
Eli phepha lithetha ngeziphumo ze-workshop eyayisc-Fort Fordyce ngo-Julayi 2000 yc-Catchment Forum yase-
Kat illvcr, eyayisenza isicwangciso sezinto ekufuneka zenziwe yile-Forum. Le -workshop yesi Sisiewangciso 
sezinto ezizakwenziwa yaba yinkqubo yentsuku ezimbini apho kwakuchazwa izinlo ezixhalabisa abaltlali 
ezinxulumene nempilo kunyc ncndawo yascKal, kwaza kwacclywa izinlo ekufuneka zeuziwe ukuze kulungiswc 
10 miba ixhalabisayo.Kumba nganUlYc, kwabckwa iziphumo zoko kunqwenelekayo, kunye nenkcukacha 
czicelycwcyo, zalhi zondlalwa.lsiphull1o ngasinyc csinqwcnclckayo ekufuneka kweselyenzwc inlo ngaso 
sihambelana ncndawo nganye ekule ngingqi. Indawo okanyc uluzobo nganUlye ohambiselana noko 
kubhaliwcyo phanlsi ngabahlali kuye kwabekwa nalapha kwimephu. Oku kwenziwa ngcmeplIu czininzi 
ezibandakanya indawo yascmanlla kunye nasezanlsi yaseKat. Ezi meplIu zihambiselana nefolo yamanani ye-
Landsal TM. 
Ukuqinisckisa ucwangciso oluyimpumclelo ngokwale ngingqi, amalungu cforum aUti a1l1ula-lllulwa angamaqela 
elali. Oku ke, kwaUlelha ukuba ukuphcla kwe-workshop yonke inkcukaeha cyaUli yabekwa kwimephu yaUti 
yakhutshelwa kwimephu enkulu. Ngokusebenzisa I-GIS YOllke inkcukacha yaUli yafakwa kwikhompYUlha 
ukuze izokwazi ukufukwa kwimephu enye ezakubandakanya YOllke lendawo. Le yimephu ekwiphepha 
elingu(A3) enizakuyinikwa kunye neli phepha. Iziphumo ezinqwenelwayo zibonakala ngentibala cnUlyama 
namhlophe yemifanekiso ycsalcilitc. . 
Kwimcphu nganyc yendawo, ngasclllva kukho illlcphu yelali yakho. Oku kwenzelwc ukuba illtiba lingxaki 
cnaniyibckilc kUIlYc ncziphumo cnizinqwcnclayo Ilibc nokuzibona. Lc mcphu ninganakho ukuyiscbenzisa xa 
llifuna ukucebcla enye inlo kwi"a elizayo, ukuba kuya kuba yimfuneko oko, okanye yellzclwe ukuba abanlu 
babe nokuyibona ukuba ime njani lIa ilali yabo kUllye 1Iezilllo eziyi1lgqongileyo.lnlo zokubhala ezisulekayo 
ziyakukhulshwa ukwellzela ukuba umnlu ufuna ukuzoba apha emephini abc nokukwazi ukwenza oko. 
Ezi mephu zisebenzise if 010 ezilllalllwc csibhakabhakcni, oku Ihellia ukulhi kulula wunlu ukuba abone ilali 
yakhc. Qaphcla ukuba ezillYc zczinlo enizizobilcyo cnithi zingxaki c1alini yakho azibambclani ngqo 
nemefanckiso elapha kule folo iUlalhwe csibhakabhakeni. Oku kungcllxa yokuba czi zillgXaki niccba 
ukuzilungisa zalhi zabolliswa ngokwalendawo ycnu, apho illlifanckiso kunzima kakhulu ukuyibona. Ullgabona 
ukuba ezinye zczi folo zindala zczango(1985). Oku kulhcllia ukuba ubona iIali yakilO ngendlela eyayijongekeka 
ngayo ngonyaka ka-1985, okanye 1986, kuxholllekeka kulo lIlcphu ikuwc. Elninyc illlifanekiso yczinlo cziIapha 
emiphilli kuscllokcwellzcka ukuba yalshilllsha akususcla lIgoko lIgcnxa yokuhamba kwama.xesha. 
Kwesi skeyilc scI ali kukho imifallekiso yelldonga(guilcys). Ezi lIdonga zabokaliswa lIgamalungu ccatehmenl 
fOlum awcyekwi-workshop cyellza isiecla sell"aso-mali kuLandcare scprojecl yokulawula ukhukuliseko 
lomhlaba. Ngokubollakalisa czindonga, czo lali zichaphazclekayo zillgabollakala kule ndawo. Oku kwanceda 
kakhulu ckueebeni nasekujongcni izimali ngokwcprojcet. Ezi lIdonga zabollakaliswa kwilllCphu ycskcyilc sclali 
cyallecdiswa zifolo zascsibhakabhakcni. Oku kwavulllcla iIlkcukacha czillic vetshe czabonakaliswa clllipltini 
kunczo zazibonakaliswc kwi-workshop ycsicwangciso sczinto ckufuncka zenziwc. 
Noko imcphu eziIiqcla ziyakulhi zinikczelwe kwiIali nganyc. Oku kulllcllia ukuba ilali nganyc iza kuyazi into 
cfuna ukwcllziwa zezillye ilali apha cKat. Oku kulllCUIa ukuba kwixa ngalinye iforum idibana kunyc kwi-
workshop, kukho ukuqondalla okukhulu kwimfuneko czifanayo kwakunyc noko bakuecbiIeyo kufallayo ukuzc 
kuphalhwc okanyc kulawulwc Ie lIdawo kakuhlc iphcla. 
Ukuba kukho inkcukacha cmephini okallYc iziphumo ezinqwellclekayo ebezicclyiwc apha kwimephu 
czingaehananga okanyc ezingaqondakaliyo, needa qhagamishclana nalo: 
Alistair McMaslcr 
Geography Department 
Rhodes Universily 
Grallamstowll 
6140 
(Tcl) 083 6687152 
(046) 6222535 
June 2001 
!n!J'o!luclioll 
This sel of docwnenls rcpresenls tilC oulcomes of tilc Kal Rivcr Valley Calchment Forum Action Planning 
workshop held al ForI Fordycc in July 2000. The AClionl'lwming workshop involved a lwo day proocss of 
idcnlifying issues o[ concern rclaled 10 tilO healtil of the calchmcnl and ils conuuunilies, and tilen planning 
actions or on-growld works to tical WiUl UICSC issues. For cnch issue, 0. set of desired outcomes, logclhcr 
WiUl planning details, was tabulated. Each desired outcome or on-ground work in U1CSC tables is with 
reference to u particular place on the ground. The area Of place or feature thot relates La each record on Ule 
table. where applicable hus been mapped. This was done with the usc ora IlWllbcr of maps covering ciUlcr 
the upper section of the catchment. or the lower scclion of Ule caldullcnL These mops where bosed all U 
LWldsal TM digilal image. 
To ensure clTcclivc plUlllling al tile local scale, tilC [arum was divided inlo four according 10 groupings of 
villages. This mellill tilul III tile end of Ule workshOp, u11 U1C mapped infonnation was distribuled over a 
large nwnbcr of maps. Witil Ule usc of GIS tilc infonnalion was compulerized so tilal il could all be pul 
10gcUler on one mal' [or U1C whole calclunenl. This is Uw largc (A3) map Ulal has been supplied togeU",,. 
WiUl Ulis documenl. The background for thcse oulcomcs is a black-and-while version ofUle salellile image. 
Al Ule back of each culclullenl map, is a map OrU1C area of your village. Tllis is so Ulalthe issues and 
oulcomes tilal where mapped for Uwl village CWl be SOCll. This map is also for use as an aid to plaruling in 
fulure, should Ulis be nccesslli}', or simply so tilal people CWl soc ti,e spaliallayoul of tileir village and 
sWTOundings. Washable pens have bocn hWlded oul Witil Uw maps if people need 10 draw on the map. 
These nwps usc Deliai photographs as bnckgroumls, which mCilllS that Ule details oflbc village arc more 
easily sccn. Notice Ul0t some ofthe mapped action plans do not cxnclly match up with features on Ule Derial 
pholograph. This is bocause Uw aclion planning oulcomes where mapped al tile calchmenl scale, where tile 
features or the villages nrc hard to sec. You eWl also sec UInt some ofthcsc aerial photographs arc o.ul of 
dale. This mellilS Uwl you arc socing whal your village looked like in 1985, or in 1996, depending on Ule 
map. A number uf features may have changed since Ulen. 
On Uw village scale maps are delincutions for dongas (gulleys). These dongas were mapped by members of 
Ule catchment [ulUm at a workshop for the development of a LWldcare soil management project proposal. 
By mapping tilese dongas, an invenlOlY ofUlOsc Uwl mosl alYecl Ule villages could be crealed for .Ow 
calchmenl. This facilitaled ellcclive projecl plruming and budgeling. These dongas were delinealed on 
village seulc maps which had "erial pholographs as backgrounds. This allowed more detailed mapping Ulan 
thal OrUle action planning workshop. 
/\t least une set of maps will ue given to each village. This ItlCillIS that each village can know what action 
plans UIC oUler villages in Lhe calchment have madc. This means Ulat each time tile forum comes logcUlcr 
for n workshop, Ulcrc u is grealcr unt..lcrslW1ding of the COIlUllOn Deeds WId plWIS for Ule management of Ule 
calchment as a whole. 
If Ulere is inJOl1l1tltioil on Ule mop or the outcomes tublcs that is incorrect or which is not undcrstoot..l, plcnsc 
conlact: 
Alislair McMasler 
Geography Deplli'lmenl 
Rhodes Universily 
Grallrunslown 
6140 
(Tel) 083 66H 7152 
(046) 6222535 
OIiICII/lU;.~: SCYtUUIII' alit! 1I~.lrmll · 
Symbul Outcome .~1 Actiun Wby tIu it? Who will do il? What re!iourc~ will tie lIuw will we knnw 
CClllllucnlf needed it's tJuue? 
ThrcIII 
Soil Erosion PI'lIlting oftrecs or More I:llld to furm on; Community Information Gllce the arca has been 
grass for roots 10 hold Deller water qualily by CMF us tld\'isorsl rccoveredlrccs can be 
the soil reduced sedimentation caltllysts Jlltln~ed 
(SeYlilour) To ensure higher fertility Comlllunity: (labour, Siones, Clean water 
Using Gabiolls (i.e. of soil· ie; 10 reduce Joss knowledge) Cement Prevenl erosion 
nets and stones) of nutrienls Outsiders: Humans (invol\'es Below Seylllour Ihere 
filling Ihe areas with (kowlcdge, funding) muny)· 2m height will be improved 
soil andthell planting conditions (i.e. watcr 
quality. less diSC'Jse) 
Reduced sedimcnt 
Reduced reeds Ix:low 
Walls <II Se}'mour Eroded soil il\lo rivers Community· Cotlcrele furrow· Seymour 
Damlo prevent WOller Potentially could ctlrr), Catchment Forum Cemcnt i.e. Currelltly reeds :11 
continuing erosion or diseases and be hormfullo will motivate Siones for 350 ·400m Upsher 
to redirect the \\~Jter onilll<lls No lIlorc soil erosion 
Graves will be 
Ilrotcctoo. 
• 
Tree planting Indigenous lrees need To rct.Iucc soil erosion Outsiders provide Transport to collect Indigenous trees 
to Ix: planted in ureas Livestock corridors knowledge about '",05 improves climatic 
where working for Medicinal needs invasivcs vs Making contacl with the cundilions and 
mJter Ilroject has indigenous (Working people (phone) biodiversit)' 
cleared for Wilier) Produce own seedlings Windbreaks for houses 
Community plants Knowldge of trees 
CMF a.dvising the Seymour plant IlC<.lr 
process from houses 
planning, planting, 
upkeep 
Ollirumes: Scynumr fllld lJalrlllll'. 
Symbul Outcumes! Action Why tio it? Who will do it? W~utt resources willoe JIow will we lUlU\\, 
Cunul1cntl neetled it's lione? 
Th"eal 
Erosion ResCOlreh Need research ill arCOlS Improved lund Monde COIiUllunieatioll wit h llalfour and Seymour 
where there seems 110 lIlaLlagement for livestock eMF to provide the communities house plllnning could 
explanation for and humans support and advice Scicntifie skills be informed by 
continued erosion For communities to get a resCOltch. 
(Seymour and Balfour) beller underSlanding of 
waler process (i.e. insects 
in the river) 
'10 ll:tlfour Qu:trry joint ownership Ineomc eMF will l1ave to Lubour - hum'lIl time DeUer improved for income Guaranteed enter into Administmtion cosls environment Dcmandjoinl ellvirollmental sl<llldards negotiations wilh Funding for outside Betler communit), 
ownership or works such bodies by going. support involvement ill 
to meetings business 
Outside support - i.e. 
environnlcniai isis 
S&R Seyillour Lillk<lgc of old seplic Spread of diseases - eM 10 (aise Ihe issue Materials -I<lbour OcHer hygiene 
tanks requires reduce insecls TLC privolc owners negoti:llions - Beller hcalih 
rebuilding Smell k.nowledge Niee el\vironment 
Drinking. quality of water 
S&R Bulfour Town espa nding - No space 10 build long· Communit), - job Pipes - materials Upgmding of standard 
increased pressure on drops opportunity HUl\loll ClIp::1city of living 
pillalrincs • require a C:lllnOL cope with OalfourTRC negoliutions Diseoses decrease 
scwage system population - therefore Amalola District 
higher discuses bxouse of Council und oLher 
overflow and TRC conUicLs 
contamination of 
underground waler 
OutCtIIIICS: SCnlH1l1r and Unlfuur. 
Symhol Ou[clltllrsi Acliun Wh), tlo it'! Whllwill do if? Wh;l[ 1"c.~IIIII"CeS will he 11(1\\' will we knuw 
ContnlcnU needed it's done? 
TIII'l'nt 
S&R Rubbish dump -Need Guaranteed waler quality Need 10 find funders Pre-study of needs. OutbrC<lks of wa[er-
to rind a good location Decrease in diseascs. Land sUl'Ycting. borne diseases 
for refuse Need a syslem thaI is able decrease 
to l11iHlllge the pressure of Safer for c.:hildren 
people (falling into holes) 
Illegal abortions will 
decrense. 
S&R I3aUour : Improved syslem thaI Access gooc..l WOller; TRC - (have enough Pipes (wide enough) Wuler provision lind 
Piped wuler tukes illlo accoulIllhc Supply 10 everybody; eontOlcls) - i.e. Labour from lups [0 cveryone 3t the 
(from prC\'ious lleeds ofthc people- Pre\,cnt water wastage- Amatola districi communit),; required SI;J IlUards. 
go\'l.): i.e: W<ltef pipes 10 i.e. brokell pipes, l:.Ips. council need 10 rind POlssing skills onlo loc:.ll 
Infraslmctute is delivcr Ihe quolily; funder. people so Ihol they can 
unreliable anti La}' the fount!;,ltions do il; 
often breaks. for pipes uway from Appropriate taps 
lC:lving p!..'Ople roatls; (prcss); 
with no wOller Need pressure in pip;::s Survey; 
10 get 10 households up Pre-study of colllmunity 
the slope; needs; 
Dr:linuge of water to Need eonslanl 
improve seepage communication 
(dmillagc prcvents betwccn contractor and 
insects) cOlllmunity 10 ensure 
Appropriate taps to pcl"fOmlancc anti qual it)' 
prevent linkage i.e. orscrvicc; 
press t:lps. Who arc rundcrs" 
@ River woter To establish a river Waler is heallhy and clean CMF with the help of Material Improved, puriried clean-up c:l1l1pili&n the communily Catering waler Volunteers 
Funding 
Outcllmes: Sc)'muul" alltl UatrllUI". 
Symhol Ou\comc51 AcUml Why do it? Who will do il? What resoul"ce! will be UOIl' will we IUlUW 
CUOImenU needeu it's uum:? 
Thl"cnl 
Fence Fencing Fellcing ofcoillps and For betlCf grazing land rOf CMF with livestock Negotiations Reduction of accidcu[s 
" r 
rivel" - 10 h:lve ou r livestock and to eomlllillcc Knowledge of camps in roads; 
,.- , 
economic development prevent livcstock from for communities and to No more I~I gn17.ing; 
- Ihrough livestock road accidents k.now lease agreemenl Have betler livcslock 
Hove information from and income from what 
"Sriculturol office about we have 10 rundrJise 
the lantl we think (0 
usc; 
Business plan so Ihat 
we muy have income in 
lands from liveslock 
S&R Seymour I3cller ser\'ice: Clean waler; To deal with liller 
Need dumping People pay for service Beller, ciC:111er, safer site'l'17 
sile (e0111111ullu l); - environment. TLC 
NeeUs 10 be tlug. The site must be deult 
with properly 10 
prc.:venlthe !iller goillg 
into the dum. 
People need to recycle Money; eMF responsible ror Community support; No morc plastic, tins; 
plastic and candles Clean environment; ellVironlllent EduCOllioll Gild Clc:m and heolthy 
Use plustic for IlIUIti motivate; owarcness; Reduced livestock 
purpose; Talks to community; Knowledge; deaths 
Household savings Community members Markel for selling: 
to tcuch others Market i1\[orll1otion. 
Proposuithul combincs 
environmental 
educulion {i.e. Ihe need 
ror river health} with 
personal safety. 
null'lImes: Snlllllur ;11111 Unl fuLl I': 
Oulcmnc,o;/ 
- - -- --- - - r-. ,- - --- ----,-,-.- .--- Iluw wfii-;:;;-ki;~~~:-Symhol Actinn Why UII it" Who will dll it'! WIHI! rcslJurccs will he 
Commcntl necded it's uunc? 
Thl'clIl 
~ Establish a river clean up campaign 
Dirty Water SCYlUour/Ualfuu r SeYll\uur: Clean Water, TLC will be informed Find oul vision of NCOIr-h}' waler 
Lack of piped water- No representati\,e persun by the CMF Fort NGO's. TRC. TLC. C1C:111 
Dirty water especially those here on CMF therefore Beaufort as SseYnlour Government; Communicate with 
CUllllllUllilics fat froUl nceu to COlllllllllliCllte wHh TLC hlls no Propose \Veiling! abo,'e villages 
the river; these pl.'Ople who live COl\lInUniC;llioli bul phoning fumJers; 
COll1l11unicate concern above. will first inform TLC Copying leiter to others 
or diny water to TLC Seymour lind then 
SeYJlIour access ath'iec; 
8u:-.:toll: Sit down lind 
To get represcntatives negotiate 
on the eMF 50 will 
come part orlhe 
solnlion 
Organisation Need i ilformation of Need mOllcy. skills, eMF Phones; Uy h:lving funding; 
funders - eontinuc knowledge for Make meeting 10 Fa:>:; Orgnnisnlioll among 
planning and developmellt share information Office; the Fontlll; 
organisi ng a way Cell pllOne /IumbersTn; Good eommunieatiun 
forwilrd: Transport; among ourselves. 
continue getting Stamp (eMF). 
brochures: 
Make contact wHh 
people; 
Make letter heads; 
A space 10 put all the 
infurmalion . 
Qulel/mcl(: Seymollr and Unlfuur. 
Symlwl OutCIIIIIC~'/ Aclinn Why do it? Who will tlo it'! WIIlII reSOU1'ees will he 11011' will we klluw 
Cllmmeut/ neetletl it'!; done? 
Thn'lll 
S&R Rubbish dump -Need Guur<llIleed w:lter quality Need to find funUcrs Pre-study of needs. Oulbrctlks of wllter-
to find :I good iOalliou Decrease in disenses. Land SU,.vctillg. borne discuses 
for refuse Need a s),stemlhul is uble decrease 
to IIUlnage the pressure of Sufer for children 
people (fillling into holes) 
JIIeg;l1 a.borlions will 
decrcase. 
S&R Dalfour : Impro~'ed system Ihat Access good wuler; TRC - {have cnough Pipes (wide enough) Waler provision and 
Piped water lakes inlo aecounlthe Supply to evcrybody; contacts) - i.e. l...<Jbour frol1l taps to everyone at the 
(from previous needs of the people - Prevcnl waler wastagc - Amatola district conullunity; required standards. 
go\'I.): i.e: water pipes 10 i.e. broken pipes, taps. councilnccd 10 find P-J.ssing skills onto local 
Infmstnu:lurc is ueli\'cr Ihe qualily; funder. people so that they can 
unreliable :mcl Lay the foundations do it; 
often breaks, for pipes awa), from Appropriate l:.Ips 
leaving people roads; (press); 
with no \\'aler Need pressure in pipes Survey; 
to gel to households up Pre-study of community 
the slope; needs; 
Draiuag,e of water to Need constunt 
imllrove scepag,e communication 
(drainage prevcnts between contractor and 
insects) community 10 cnsure 
Appropriatc taps to performance and quality 
prevcnllinkagc i.e. ofservicc; 
press taps. Who arc fundcrs7 
@ Rivcr waler To eslablish a river Watcr is healthy lind clean eMF with thc hclp of Material Improved, purified clean-up campaign thc community Cntering water Volunteers 
Funding 
Outcumes: SC)'Illuur alld Uaifoul', 
Symbol Oulclune.'iI Actioll Why do it? Who will tloi(? WhAt rc.~ourcCll will be 1I0w will we Imow 
, CnmmenU neetletl ii's tlone? 
Threnl 
Fcnce Fencing Fencing of c;uups ,lJ1d For beller grazing land for eMF with livestock Negotiations Reduction ofacciuclIls 
" 
, 
" 
rh'er - to have our livestock und to commillcc Knowledge of camps in roods; 
/' 
'. .-
economic dcvelopmcnt prevcntlivcstock from for communilies ond to No more local gI'JZing; 
- through livestock road ucciclcnts kllow lease ngrccment Havc beller livestock 
Have infonnation from unu income from whal 
agricuUural office about we huve to fundruise 
the land we think 10 
usc; 
Business plan so Ihol 
we may hOlve income in 
I:lnd~ from livestock 
S&R Seymour !lcUer service: Clean waler; To deal with liller 
Need dumping People pay for service Beller, cleaner, safer s;le7'17 
sile (communal); cllvironmcnt. TLC 
Nccus to be dug. Thc site must be dealt 
with properly 10 
prcvenllhe litter going 
inlo the dUnl. 
People need to recycle MOlley; eMF' responsible for Community support; No more plastic, tillS; 
plastic and C:lI1dlcs Clean cnvironment; environment Education and Clean and healthy 
Use plilslie for multi motivlltc; awareness; Reduced IivC5toek 
purpose; Talks (0 community; Knowledge; deaths 
Household suvings Community mcmbers M:Hkel for selling: 
10 teach others M .. rket information. 
Proposalthut combincs 
environmentul 
eductltioll (i.e. the nced 
ror river hctllth) with 
persollal safel),. 
Oulwlllc.'.: TlHllhucilics\'lri. IIcrl 'wl!' Fairhairu. Slunchcngc . Ullshcr. 1'1111((11'111. Pandisc. Picard),. 
S)'llIhul OutcOlUC.V Action Why do it? Who will do il? What rClourccs will lIow will " 'C know 
CnllllT1enll Threat hc neellCl1 il'~ dnne? 
School School OuiltJing of sdlool Present builllings arc Government Conlructor Prcscnce or Hew 
.Dll dilapidated building Supervision by community and 
progress report to 
ronllll 
Clinics Building orclinics Improve health Government Contractor Report-back to forum 
Swim Buillliug of Prevenl kids rrom Government aud Contractor Supervision by 
swi mming pools drowning c,xternal fundcr5 community 
Lc.o;s wnler 1)(Illulion CMF 
I!Icctricity Ek.'ttricil), For lighting Eskom Eskolll Contractor Supervision by 
1 community CMF 
Shcolring Shearing shed Shee'U our sheep Government COlltmelor Supervision by 
community 
CMF 
Sports field Leads 10 less crime Guverll111enl COlltr<lelor Supervision by 
com1l1unity 
CMF 
QulcUIIlC$: T:lll1huckie.~,· lci, IIcr1.w!!. F:lirhnirn, SIUIIChcl1gc, UU5hcr, PlalruTin. r ~ .. adi5e. ricanl)". 
Symbul Outcoruu/ Action Why do if? WilD will do it! What resources will Huw will we knuw 
CllInmcnll Thn';11 he nectled iI ' ~ dnne? 
Erosion Erosion Tree plallting SlOp Waler Govenu\leul Bulldozer Report bilck 10 
Dam Buihling People calcllHlent forum. 
Traclor 
Stone Gabion People Nellillg wire 
Stoncs 
Fencing Stop cattle frolll People Fencing 
disturhing soil Pole. .. 
Stray 3l1il11;1ls Cattle Gate To stop callie from Department of public Poles Report !hick to 
getting onto the road works Gate catchment fonull . 
Fcncing 
Gate 
Ccmellt 
Alien_vel; Alien Trees Remove Absorbs 1lI0re water Labour Chainsmvs Report bllek from 
~ Make charcoill CDlllmunily A1I:cs cotlcluncnt forum 
Rcmove Jointed poisonous COlllmunity Herbicide 
Cal eus (Fassleek) 
Cullivale L.1nd Re-cultivale Poverty Alle"calion Community Projcct Fencing Rcport-bnck from 
I ccccc---~~= Developmellt and Government. Poles catchment forum Tractor Plough 
IrrigAlion 
Tourism Tourism Places of interest: Economic Governmcut Contractor Rcport-back \0 
Nisikanc's Gravc Dcvcloplllcnl c.1tchmcnl form 
FOlt Annstrong Job-crcalioll 
Revive raihViIY line 
Onlcnmc,~: T~mhncldcS\"Jci. IIcrt,..og. Ji';1irhairn. Siunchelll!c, Umiher. Plalfonn, I'nratlisc, Picard)" 
Symlllli Outcome"", Action Why tlo il1 Who ",iUdo it? Whn( resources "ill 110\' ,viii we know 
Comment! Threat be neetled it's dune? 
Diesel Diesc:l Pollution Change pumps to Killing fish Partnership with Electrification Repolt back to 
cleclrici\\' Pnlllltin~ water I J,:ovcnUllent c,'\tchl1lcnl fonult 
Potutioll Pollution Gcttnps Drinking water Partnership with Cemcnt Report back to 
unpolluted by eatUc Sovcmment Pipes catchment forum 
Taps 
Pumps 
Fencing Prevcnts animals Pal111ership with Poles Report back 10 
frOIll polluting water I govcflullent Fencing calchment fonn!! 
Drinking holes Allows humans to P'1I1ncrship with Ccment Report brick 10 
have cleaner water govemmcnt Bricks catchment forum 
S .. nd 
Revival of scw<lge Wnlcr is being Comllilmityand Mobile sewagc Rcport back 10 
Ollilding of toilets polluted assistance from rcmovallrucks catchment fonJIll 
estertmJ snurces 
Fishing industry Povcrty Alleviation Government and Weirs RCIXlrt back to 
Developmenl community Fencing c..1!dullenl forum 
Job Creation Cement 
S;!nd 
Rcfurb_rurrows Kefllrbishillg of silt cd Wi\ler slomgc Dud Community anti Digging lools Rcpon back 10 
furrows and building irrigation :1SSistallee from Bulldozer catchilleu( forum 
of weirs e:,,(ern;!.1 sources: Labour from 
community 
Bridges Bridge Building of bridges KiIIlhe people. Departmenl of Public Contractor Have n new bridge 
"----.J Cannot get 10 shops, Works and Rq>Ort back 10 
r---"\ school low/I Governmellt catchment forum 
QutCfllllt'S! Amhcrst . 'Vhilc. Oakdcnc. Tidhury's Tull 
Symbol Outcomes/ Action Why do it? Who will do What 1·low will we 
Commcnt! it? rcsources will know it's 
Threat be needed done.? 
L--J Debris blocking CIC.111 oullhe river 
Blocked channel COlllmunity in Saws Chnnnci will Oc 
dtallncl nnd bridgc challnel (removc dead C.1USC5 vcry bigh now collaboration wiLh Siooges dc.1rcd 
r---'I trccs nnd caucs) Watcr USCI' Tractor to pull/ogs 
Associmioll Chain 
Unblock bridge Prescnt silualion COllul1unily and Saws Bridgc will be less 
dangerous; department of public Sledges dangerous ;11141 is 
Bridgc impass.1blc works Tractor to pull lOGS pass;lblc 
durin' hi 'Ii now Chnin 
R;lise height of bridge Plcsent situation Comllluni tyand A menns of Oritlgc will be less 
dangerous; department ofpuulie couuuuuiealion to daugerous lllld is 
Bridgc impass.1blc works DPW passHblc 
during high now 
G) Toilcts I ncrc,ne number of Emueul in Community ~ Zinc Every family hns toilcls community· Washes motivaled by Planks access tu toilcts into river, catchmcnt forum Nails 
00115 
Fields nol plantet/ (no Makc eOllllllullity Wanl to plant l1e1ds Catchment forum will Access to fields ~ aeecss to fallow committee to drive the formation or gainet/ . . ftclds) ncgotiate with Ihc committce r;mncrs 
Pollution ~ Mcct with farmcrs; Pollution alit! t/anger Cntchment fonuu COlllacls Farmers Sl;ul 
Pesticides; SCllt/memo to of peslicidcs! mcmbers :lIId Uppcr Trnlls~lt Occomillg 1I10re 
Negligcnt usc of r.lTll1crs ncgligenl usc Kat Citrus Growcrs Vcnue accountable, Icss 
ehcmialls Admiuistrnlivc ncgligent 
rcsources 
Outcomes! Amherst. While. Oakllcne. Titlhury's Toll 
Symbol Outcomes/ Action Why do it? Who will do What How will we 
Comment/ it? resources will know it's 
Thre;tt be needed done? 
Access 10 water for Appro;lch WUA 10 Need waler to water Paid mcmbers or thc A means of Furrow works and 
/'-. / irrig;lliol1; uiscuss walcr usc; gardcn and to drink; Amherst and Whitc conlaclillg WUA; COIIUIIUlli ty has beller j:urrow$lc.1nnls to Fix furrows thatlcak Burst furrows flood communities; Cemcnt aecess to watcr 
I ' " / Amhcrst and White wilter houscs Citrus ranners; COllcrete 
Catchmcnt Forum Sand 
rcprcscntatives will Tractor 
approach Watcr USCI' Tmilcr 
Association and will 
meet with fundcrs; 
COlllmittee will be sci 
up to lIIuilltnin 
rurrows 
OutCOI1lC~: Ulinltwalcr. Nlilini. GUIIl.una 
Symbol Outcomcs! Action Why do it? Who will do What How will we 
COlOmellt! it? resources will know it's 
Threat be needed donc? 
I 
Sustainable Work..ing with Chief Mnke currently PDA, Dept of L:lIId Time for chasing People have secure 
ngricultural Mnqoma at GOlll ann vacunt land useable · AITairs, WUNDWAF decision makers land tenure 
developmcnt to resolve land lenure avail3ble for usc 
issues 
Provide 10015 3nd Make usc of currcnlly PDA, Emerging Accc.ss to tractors for Land is used 
tractor services to vacant lands Farmer funds and ploughing; 
people with WUA Irrigation equipmellt 
rights/access to Kat River (pump. pipcs, 
vacanllallds Development sprinklers) 
Programme Sccd.Iings. 
Katco 
Training Progrll lllllle To equip farmers [or PDA, Bisho extension Training courscs Courscs pro\'idcd; 
for emerging f<lnners susl:lillable irrigation service, Traincrs Farming pmcticcs 
Kalco Mpofu Training reflect best pnlcticc. 
WUA Centre or similar 
Establish To equip farmers for PDA, Bisho extension Lands for Demonstration farms 
demollslrdlioll farlll sustainable irriglltion servicc, demonstration farm, established 
plots in Gonzana, Kntco Fencing. 
NtHini and WUA Tools 
Blinkw(ltcr Plants and Equipment 
Labour 
Riparian Zonc Reillove logs and Improvc and clean CMF with support Chains Logs arc rcmoved 
Management debris frOIli river all river (logs Imp waler) from WUA Tractor from rivcr 
alollg Kat and Improve water quality ChninSBw to rcmovc 
Dlinkwater Rivers 10J!.S from rivcr 
Remove alien lIccs Safety issues (tTCCS eMf with support Working for Water Trees along river arc 
from river arc 100 dense llcar the from DWAF programme funds thinncd or removed 
banks/riparian zone river); alld (Working for Water) 
ncar GOlllana and Water use and andWUA 
Nlil ini conservation issue 
Outcumt'lI: ntinlmat cr. Nlilini, GUII'I.:UllI. Titlhur}"s Toll. Oallllcnc. While. Amhcnl 
Symbol Outcomes! Action Why do it? Who will do What How will we 
Commellt! it? resources will know it's 
Threat be needed done? 
Erosion (Dollgas) Build retaining walls Oongas arc dangerous 11le community Tractor 10 carry J[ will have reached 
in two or tile doltgns to people and animals members (melt and stoncs the stage where Ihe 
al Ntilini They undermine women) Lo be Money for rutlders can be shown 
Attelllpt to grass them houses employed employment a succC$sful job 
over Want grass Will appoint a· Soil and stOtlCS, 
li lanagellleitt Netting wire 
comminee Advice for the design 
or the wall 
Donga ill the r0.1d Fix the road Difficult for CeltS to Dcparunellt of Public Infonn.1tian and a When the road is 
pass; Works means to fixed 
Dangerous communicate wilh 
DPW 
'~'" .I Fenci ng Duitd fellccs To rcnceofTtrees Paid memuers of the Poles Fence is made 
,./ .. Don't wanl cows in community Wire 
. \ ... .,/-' Ihe river; Community Wirc slrni llcrs 
" Don't want cows to management Pliers 
lcave territory committee (who will Wire netting 
DOlI ' t want cows on also oversee Tractor and trailer 
the road maintenance) Spades, picks Dnd 
De(ter management crowbars 
with rcspccllO 
grouml-cover and 
erosion 
... 
Tree ptanting Plallting oflrees To reduce soil being Conullunily Saplings Reduction of soil 
(Gal1>ooml Anlerican washed away Forum will oversee Fencing being washed awn)' 
Aloe ) Watering aftrees 
Ollh:nmc!I: Ulinkwnlcr. Nlilini. GUnr.mlU 
tcomcsl 
Comment! 
Thre"t 
securc 
Oulcomu: nlinlmllicr. Nlilini, GUlll.ana 
Symbol Outcomes! 
COlUment! 
Threat 
/", , 
.' / .1 ' , 
.' 
"\/ 
• 
Provide lIIultipurpose 
wood-lots for soil 
eonsc,,'ation, sheller 
and fuclwood . 
Action 
survey 
nutricnt and emucnl 
transfers 10 river Crol1l 
pit latrines and 
I ; I more 
Why do . 
sustainable latrines in nutrient, Caecal 
Gonzana aud coliCorms lind 
BlinkWlller 
river 
Action Why do it? 
Fence rivcr area to Stop callie drinking 
excludc livestock direct Crom rivcr-
stop pollution of river 
Crom grazing animals 
Construct s\omgc Reduce timc needed 
lauk at 001l"l:aI10, 10 collect water 
Pump and pipes from 
rivcr and BJinkwaler, 
and cOllllllunity lapS 
Plant multipurpose Trees - quick symbol 
trees for fuelwood, for CMF action; 
sheltcr and soil Tangible and quiek 
collSc,,'ation in change. 
Blinkwater and 
GOItZ,lIIa 
Plant trees fo r sheHer Shelter from wind 
frolll strong winds in 
Gonz3na and 
Blinkwatcr 
Usc trees (aliens) Usc resources for 
thinncd frOIll rivcr for local economic 
fuclwood :Iud timber developmcnt 
do 
it? 
I support 
Crom WSSA and 
Cunds Crom DWAF( 
conUllUllilyaffairs 
Who will do 
it? 
CMF with Cunds Cram 
DWAF. TLC. WUA, 
PDA 
TLC with sUPJXlrt 
frOIll WSSA and 
funds Cram OW AF or 
aid donors and NOOs 
(Mvuln Trust), 
eMF wiLh support 
from PDA Landcare 
Progranul1e and 
WUA (on soil 
conservation areas). 
eMF and hOllle 
owncrs with support 
from OW AF and 
SAPPy MONDI 
CMF and community 
with support frolll 
DWAF 
What 
What 
resources will 
be needed 
6 strand barbed "~re 
lOk.Jn lcngth Cor 
Gonzanu, Nliliuin, 
Blinkwaler 
Labour 
Tank Cor storage of 
watcr for 25 houses, 
Pump. 
I k.Jn pipe to Gonuma 
R85 000 from 
Amatoln Water 
Seedlings 
Lnbour 
Aner-planting care 
Protection from 
grazing 
Seedlings 
Labour 
Afier-pianting carc 
Protection Crom 
grazing 
Saws 
Safely training 
Vehiclc for cutlimbcr 
Lilbour 
How will we 
know it's 
installed, maintained 
and used 
How will we 
know it's 
done? 
Fence erected ,lIId 
maintained 
Livestock excluded 
from river. 
Tank constructed, 
Community taps 
installed, 
mninlilillcd and used 
Trees planted and 
cared for. 
Trees planted and 
cared for. 
Trees thinned or 
fCmoved .. long river 
QlltCUlUl'S: Lowc,' Kat 
Symbul Ouiculllcs/ Action Why l1u it? Whu will dn it? WlllIt rc.~ullrces ".ill 11m\' will wc knnw 
Cnmmcnlll'hn'_nt hc flcetied it'.~ dunc? 
I 
Dcvclopmcnt or Developmcnt of land Economic Land--owllers all Waler allocation from 
Sus\aillablc Irrigation suitablc for irrigation Development lond privately hcld WUA. Cash etc for 
Inuustry subjcctlo thc developmcnt. 
:t\'ailabilitv ofwalcr 
Construct 12m weir at Store water for WUA with fi nancial Enginccring and Weir constructed ami 
the Tower Site irrigntion support from Environlllent:!.1 operational . 
bcncfici:!.ries Impact Studies (some 
Ollrcady done). 
construction ami 
lII:1inlenancc. 
Dcvelop weir Preserve WUA with support Hydrology, ecology Criteria prepafCd and 
operJting crileri:!.to ellvirollllleilial nows frolll technical and engineering applicd ill opcr:lting 
prCSCJ\'C during low-now specialists such as sk..ills, 1II0ney for weir. 
environmcnt .. 1 flows. periods. Rhodes Univcrsily sludies and reports 
(DWAF) . 
Improve watcr quuJit)' Stop sewerage Reduce scwerJge WSSA with financial Rep;lir sewerage pipe, Sewerage discharges 
cmuent nowing into effiuent frolll entering support from connect to CES. Slop. Fe:K::,1 coliform 
rh'er at abattoir sile. river frolll broken TLClDWAF. Engi neering Sludies, nol measured below 
pipe. resources fcom Fort Beaufort ill W<llct 
DWAF. tcsls. 
Usc sedimentation Strip lIutrients from WSSA with fillanciill Engineering designs, Ponds const ructed 
ponds to strip oul treatment works. support from funds for and opcr.:ational. 
nutrients from TLC/DWAF. construction. WSSA 
trC<llmenl works resources for 
discharge (Fort maintcll<lIlCC and 
Bea\lfort). opc(;ltion . 
Impro\'c Reduce Tini's surfacc TLC, eMF, WUA. Engineering uesigns Tini's emuent no 
ellvironmental health dminagc entering the for CES. Septic longer enters river. 
standards ill Tillis ri\'er. Tunks, Money for 
Township - emuellt works (DWAF, TLC). 
SlOps going into river. 
Septic t:mks nr CES. 
OlitculUC.~: Lu\\"cr K;II 
Symhul Outcume.oJ Acliull Why lIo ift Whuwill do il? Whll( rc.~lJurtc.'i will lIow will we knltw 
C"mlllentl ThrClit he nCl'ded il'.~ .Ione? 
Landfill needs 10 be To prevent possible TLC & WUA, CMF Monitoring kits, data Dal:l sets exist. I;md-
monitored contamination oflhc records, MIS, mon(.,}, fill man:lgement is 
surface waler body for collecting data, sllstainablc. 
test kits. 
Monitorin& wuler Reducing risk to TLC & WSSNCMF. Samplc collection Data sets (Pcriodical). 
quality coming into human alld animol CMF to do (Kolle doing it 
r .B. trealment works. health monitoring, alrcady), Detnilcd 
:lnal\'sis. Test kits. 
M<llluge dam relcases Rcmovc salt WUA and cont ruetor Financcs ror water Water qU:llity testi1lg. 
to nush suit below iill (espcci:llly just above managing Seymour reteascs. 
irrigaled :lrcas. FB), but in a way thai Dam. 
doesn't shin problem 
to lowcr Kat. 
Water usc emdenC)'. Revicw WUE or luereasc water IISC Landowners, WUA Change c. ... lraction 
diITefCnl supply efficiency for all techniqoes. 
systems (direct irrigators, 
extrJction vs 
furrows) . 
ReIllO\'C alicns ulollg Reduce water usc by Communitics, WUA, Working ror 
ripllfi;1Il1.one. C;(otic ,'e~clntioll . eMF. wliterlDWAF 
M Soil erosion control Secu re 100nu tenure for Providc title so tilat E.C dept Land Time to lobby go\'.t. Farmers will haY!: (Soil Conser\'ation) cx ULlMICOR land management and AITuirs, PDA., NDA, title to 1'lIld. farmcrs. financc is sustainoble. KaIC. (Mark Frv). 
Change gra7.ing Reduce overgrazing PDNWUA Extension Mateei:lls, I ncreascd livcstock 
munagement and impacts ofsoi! Demonstration Farms. producti\'ity, reduccd 
strategies 10 increasc crosion. soil erosion. 
\'alue ofsmaH stock, 
Extend \)cst prnetice Reduce ovcrgrazing PDNWUA Extcnsion Materi:lls, lncrcuscd livestock 
gcu;.ing Ilultlagemcnt and imp:icts of soil Demonstration Farms. productivity, reduced 
10 small-slock erosion. soil erosion. 
o\\'/lcrs, 
Overleaf: 
Map of the issues affecting each town or village. 
These were identified my members of the forum at Ntilini, 12 July 
2000 
ephu yemiba yendalo esingqongileyo echaphazela idolophu okanye 
ilali nganye. Ezi zachazwa ngamalungu eforum eNtilini ngomhla 
we-12 kuJuiayi 2000. 
UPPER KAT RIVER VALLEY 
Issues identified by local community representatives 
Selected Ptoblom'i: 
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Overleaf: 
Map of dongas affecting communities of the upper Kat River 
Valley. The dongas were delineated by members of the Catchment 
Forum, Ntilini, September 2000. 
Imephu yeendonga ezibonakaliswe ngamalungu eCatchment 
Forum kwi workshop ye Landcare ebiseNtilini ngoSeptember ka 
2000 
+ 
+ 
+ 
Sisonke Kat Valley Pr()iE!(~tl 
Lilali, iindonga kunyc nemifudlana 
Location of villages, eroded areas 
and associated sub-catchments 
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Overleaf 
Map of Water User Association Voting areas. 
lmephu ebonakalisa iingingqi zokuvota ze Water User 
Association. 
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Kat River Valley Water User Association 
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